National Register of Historic Places evaluations of sites WO2 and WO5 on the Tusquitee Ranger District, Nantahala National Forest, Cherokee County, North Carolina by Hutson, James Caleb
Mississippi State University 
Scholars Junction 
Theses and Dissertations Theses and Dissertations 
4-30-2021 
National Register of Historic Places evaluations of sites WO2 and 
WO5 on the Tusquitee Ranger District, Nantahala National Forest, 
Cherokee County, North Carolina 
James Caleb Hutson 
Follow this and additional works at: https://scholarsjunction.msstate.edu/td 
Recommended Citation 
Hutson, James Caleb, "National Register of Historic Places evaluations of sites WO2 and WO5 on the 
Tusquitee Ranger District, Nantahala National Forest, Cherokee County, North Carolina" (2021). Theses 
and Dissertations. 5112. 
https://scholarsjunction.msstate.edu/td/5112 
This Graduate Thesis - Open Access is brought to you for free and open access by the Theses and Dissertations at 
Scholars Junction. It has been accepted for inclusion in Theses and Dissertations by an authorized administrator of 
Scholars Junction. For more information, please contact scholcomm@msstate.libanswers.com. 
Template B v4.3 (beta): Created by T. Robinson 01/2021  
National Register of Historic Places evaluations of sites WO2 and WO5 on the Tusquitee Ranger 
District, Nantahala National Forest, Cherokee County, North Carolina 
By 
TITLE PAGE 
James Caleb Hutson 
Approved by: 
D. Shane Miller (Major Professor) 
Evan Peacock 
James W. Hardin 
Molly Zuckerman (Graduate Coordinator) 
Rick Travis (Dean, College of Arts & Sciences) 
A Thesis 
Submitted to the Faculty of 
Mississippi State University 
in Partial Fulfillment of the Requirements 
for the Degree of Master of Arts 
in Applied Anthropology 
in the Department of Anthropology and Middle Eastern Cultures 










Name: James Caleb Hutson 
ABSTRACT 
Date of Degree: April 30, 2021 
Institution: Mississippi State University 
Major Field: Applied Anthropology 
Major Professor: D. Shane Miller 
Title of Study: National Register of Historic Places evaluations of sites WO2 and WO5 on the 
Tusquitee Ranger District, Nantahala National Forest, Cherokee County, North 
Carolina 
Pages in Study: 103 
Candidate for Degree of Master of Arts 
Following the unauthorized ground disturbance at two undiscovered Early/Middle 
Archaic sites (WO2 and WO5) within the Trail of Tears protective corridor on the Nantahala 
National Forest, NC, archaeological investigations undertaken have yielded data potentially 
important to the understanding of early inhabitants in the Appalachian Summit region. 
Archaeological investigations at sites WO2 and WO5 have shown that both sites have single 
occupations as evidenced by statistical analysis of data collected. Also, the two sites have 
minimal disturbance based on statistical analyses of the dip and strike data of piece-plotted 
artifacts at the two locales. The thesis outlines the work done at the two sites, provides evidence 
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Humans first colonized the Appalachian Mountains of eastern North America during the 
late Pleistocene, where they subsisted as hunter-gatherers (Coe 1964; Daniel 1998, Kimball 
1996; Lane and Anderson 2001; Meltzer 2009; Miller and Carmody 2016; Purrington 1983; 
Sassaman 2001). Eventually, human populations in the Appalachians adopted a less mobile 
lifestyle over the course of the Holocene, including adopting maize agriculture during the 
Mississippian period (Dickens 1976; Setzler and Jennings 1941). Native populations of the 
Appalachian Mountains lived and prospered for thousands of years, even after the intrusion of 
European settlers (Foreman 1974). 
 In 1830, the government of the United States of America forcibly removed a large 
percentage of the population of the Cherokee, Choctaw, Chickasaw, Creek and Seminole, also 
known as the “Five Civilized Tribes,” with the routes now infamously referred to as the “Trail of 
Tears” (Foreman 1974). In western North Carolina, much of the Trail of Tears is preserved and 
protected due to its importance to contemporary Native Americans and broader historical 
significance (NRHP 2002). A protected corridor encompasses an area of one mile on both sides 
of the known trail routes. As a result, sections of the Trail of Tears passing through public lands 
are actively protected and preserved. 
The Trail of Tears and protective corridor are present within the Nantahala National 
Forest, NC (Figure 1.1). These areas are actively preserved due to their historical and cultural 
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importance. Recently, two previously unrecorded archaeological sites (WO2 and WO5) were 
discovered following the unpermitted use of heavy machinery to disk/plow land tracts that were 
previously used as wildlife openings (Triplett 2016). Based on the presence of Early and Middle 
Holocene artifacts collected from the sites and the sites’ presence within the protected corridor, 
Nantahala National Forest archaeologists decided further work needed to be completed at the 
sites to determine if the sites were potentially eligible for inclusion in the National Register of 
Historic Places (NRHP). Although the sites are temporally unaffiliated with the Trail of Tears, 
they have great research potential for the understanding of prehistoric cultures of the 
Appalachian Summit (Triplett 2016). Early sites in western North Carolina are rare and 
understudied (Lane and Anderson 2001). As a result, if these newly discovered sites can provide 
data important to the research on early indigenous Appalachian inhabitants, they would be 
invaluable and potentially eligible for the NRHP. In this thesis, the number of occupations and 





Figure 1.1 Map depicting the Nantahala National Forest sections of the Trail of Tears in the 







The Appalachian Mountains were formed about 330 – 270 million years ago during the 
late Paleozoic era (Wright and Zullo 1991:9). The formation event was initiated by the 
continental collision of Laurentia and Gondwana, leading to the creation of the supercontinent 
known as Pangea. The collision of these continents created a mountainous region known as the 
Appalachian-Caledonide orogen. The Caledonian Mountains of Northern Ireland and Britain are 
also descendent from this formation. The Applachian-Caledonide orogen was eventually 
separated by rifting during the Mesozoic era, which led to the opening of the modern Atlantic 
Ocean (Wright and Zullo 1991:10).   
 Sites WO2 and WO5 are located within the southern section of the Blue Ridge province 
of the Appalachian Highlands (Fenneman and Johnson 1946). Specifically, the sites are in the 
physiographical region known as the Unicoi Mountains. The Unicoi Mountains are composed of 
many miles of rugged landscape in eastern Tennessee and western North Carolina. Other nearby 
mountain ranges include the Great Smoky Mountains and the Snowbird Mountains. These 
mountain ranges and other nearby mountainous terrain make up the region known as the 
“Appalachian Summit” (Purrington 1983). 
 The term “Appalachian Summit” was coined by Kroeber (1939) to delineate the natural 
and cultural areas of the highest portion of the Appalachian Mountains. This region is bordered 
by the Piedmont to the east and the ridge and valley region of the Tennessee River to the west 
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(Purrington 1983). Although the Appalachian Summit is not nearly as rugged as some 
mountainous regions of western North America, the terrain is quite rugged, with valley floors 
ranging from 1200-3000 feet in elevation and mountain peaks up to 6000 feet in elevation.  
Geological resources, such as granites, quartzes, quartzites, and schists, are available throughout 
the region (Purrington 1983).  
Climatic studies have shown that the Appalachian Summit was very different in the 
Pleistocene period (Delcourt and Delcourt 1985; Purringron 1983). Average temperatures were 
much lower, and most of the vegetation was composed of boreal forests. At the end of the 
Pleistocene period and beginning of the Holocene period, as global temperatures rose, boreal 
forests were replaced by temperate forests dominated by deciduous trees (Williams et al. 2004). 
These changes, and consequent human adaptations, led to an increase in size of human 
populations in the Early Archaic period (Miller and Carmody 2016, 2020). Changes in 
subsistence and mobility strategies along with changing environments allowed inhabitants of the 
mid-South to populate the higher elevations of the southern Appalachians. Archaeological 
investigations of the study area have provided evidence of long-term and extensive occupation 
for 10,000 years up until the forced removal of the Cherokee Nation (Triplett 2016). 
 In modern times, deciduous forests have dominated in lower elevations, while boreal 
forests occupy higher elevations throughout the Appalachian Summit (Delcourt and Delcourt 
1985; Purrington 1983). A wide variety of floral and faunal resources exist within the 
Appalachian Summit. Floral resources such as oaks, hickories, chestnuts, and beeches provided 
nuts that were gathered by early foragers. Faunal resources such as white-tailed deer, black 
bears, rabbits, squirrels, turkeys, and many species of fish provided excellent sources of protein 
to residents of the Appalachian Summit (Purrington 1983). Early hunter-gatherers existing in this 
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part of the world had to create specialized behaviors to utilize the resources of the unique 
environment typical of the Appalachian Summit. Being that early sites in the Appalachian 
Summit are rare, archaeologists have a very limited sample of sites to examine, limiting 
knowledge pertaining to how early inhabitants responded to climate change at high elevations 
(Lane and Anderson 2001; Miller and Carmody 2016). 
The earliest archaeological record of the southern Appalachian Mountains dates to the 
Late Pleistocene, when people first migrated to North America (Coe 1964; Lane and Anderson 
2001; Meltzer 2009). However, archaeological materials in the Appalachian Summit between the 
Carolina Piedmont and the Little Tennessee Valley that date to the Paleoindian and Early/Middle 
Archaic periods are not as common as in other nearby regions (Bass 1977; Coe 1964; Daniel 
1998, Kimball 1996, Lane and Anderson 2001, Miller and Carmody 2016; Purrington 1983; 
Sassaman 2001; Triplett 2016). According to Lane and Anderson (2001), research bias against 
steeply sloping terrain, minimal development, little cultivation, and the erosional environment 
contribute to the lack of known sites in the region. However, another explanation for the lack of 
early Paleoindian sites in the southern Appalachians is based on location. Lane and Anderson 
(2001) argue that the southern Appalachians are outside or at the “end” of common migration 
routes of the Paleoindian Period. The Appalachians encompassed an environment that was very 
different from the primary migration routes among the headwaters of major river systems. It was 
not until the Early Archaic period that population density began to rise in the southern 
Appalachians as resource procurement and mobility strategies changed (Bass 1977; Coe 1964; 
Daniel 1998; Kimball 1996; Lane and Anderson 2001; Purrington 1983; Sassaman 2001). 
 Sites in nearby physiographic regions have provided archaeologists the opportunity to 
create projectile point sequences from excavated assemblages. These include the Carolina 
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Piedmont (Coe 1964), Tellico Reservoir (Chapman 1994), Great Smoky Mountains (Bass 1977), 
and the North Carolina portion of the Appalachian Summit (Purrington 1983). Anderson et al. 
(2010) demonstrate that Clovis points are present across almost all of eastern North America, yet 
they are usually absent from the projectile point sequences listed below due to the lack of their 
discovery at type sites in the area (Bass 1977; Chapman 1994; Coe 1964; Purrington 1983). This 
does not mean that Clovis points are nonexistent in the area. Clovis points have been found as 
isolated finds throughout the southern Appalachian Mountains (Purrington 1983). 
 Using data obtained from the Hardaway and Doerschuk sites in the Carolina Piedmont 
region, located in the central portion of North Carolina, Coe (1964) was able to create the 
following projectile point sequence. Common Paleoindian projectile points of the Carolina 
Piedmont include the Hardaway Blade, Hardaway-Dalton, and Hardaway Side Notched. Early 
Archaic types include Palmer Corner Notched, Kirk Corner Notched, Kirk Stemmed, and Kirk 
Serrated. Middle Archaic types include Stanly Stemmed, Morrow Mountain I, Morrow Mountain 
II, and Guilford (Coe 1964).   
 The projectile point sequence of the Tellico Reservoir area, located in the lower Little 
Tennessee River valley, is also of importance to this study. Chapman (1994) used excavated 
materials from sites in this area, including Ice House Bottom, to form a projectile point sequence. 
Only a few fragments of fluted points, dating to the Paleoindian period, were uncovered from the 
Tellico Reservoir area. However, it is well-known for its robust archaeological record from the 
Early Holocene, including Early Archaic types such as Kirk Corner Notched, Kirk Stemmed, St. 
Albans Side Notched, Le Croy Bifurcated Stem, and Kanawha Stemmed projectile points. 
Morrow Mountain I projectile points, dating to the Middle Archaic, also are found in the Tellico 
Reservoir area (Chapman 1994). 
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 Bass (1977) completed a survey of archaeological sites in the Great Smoky Mountains, 
and he used those data to form a projectile point sequence for the area. This area has seen very 
little work due to the park’s policies on preservation. According to Bass (1977), Paleoindian 
projectile points were completely absent from his survey of the Smokies.  Early Archaic types 
noted include Kirk Corner Notched, Decatur, Kanawha, St. Albans Side Notched, and Stanly 
projectile points. Middle Archaic types include Morrow Mountain I, Morrow Mountain II, Eva, 
and Guilford projectile points (Bass 1977). 
 Purrington (1983) used excavated materials from the John Hodges site, located in 
Watauga County, NC, to form a projectile point sequence for the North Carolina portion of the 
Appalachian Summit. As mentioned above, Paleoindian points, including Clovis and Dalton, 
have only been discovered as isolated finds in this area. Early Archaic types include Kessel, 
Palmer, Kirk Corner Notched, Kirk Stemmed, St. Albans, Le Croy, Kanawha, and Stanly 
projectile points. Middle Archaic types include Morrow Mountain I, Morrow Mountain II, and 
Guilford projectile points (Purrington 1983). Understanding the projectile point sequence of the 
project area and surrounding areas have provided a basis for analyzing the projectile points 
uncovered at sites WO2 and WO5. 
Although quartz is locally available within the region, high quality materials such as chert 
had to be brought in from other regions (Purrington 1983). The presence of exotic raw material 
at the two sites creates an opportunity for determining the origin of the chert artifacts. In the 
American Southeast, lithic sourcing analyses commonly rely on visual inspections of raw 
materials. Due to the fact that many raw materials from different formations can be strikingly 
similar, samples can be falsely identified using strictly visual analyses. However, physical and 
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chemical sourcing methods may be used as a way to more accurately determine the sources of 
raw materials such as chert.   
Parish (2011) has developed a nondestructive procedure, using reflectance spectroscopy 
techniques, that provides data which can be compared with those from samples gathered from 
chert formations to accurately identify raw material sources. Visible/Near-Infrared Reflectance 
Spectroscopy, or VNIR, examines the visible and near-infrared portion of the electromagnetic 
spectrum. VNIR produces unique reflectance patterns that collectively represent a material’s 
atomic structure and molecular bonding. The spectra obtained from chert samples represent the 
unique mineralogical and chemical composition of the parent formation. Once these data are 
obtained, comparisons with chert samples from known sources can reveal the origin of the 
sample being analyzed. Although VNIR has only recently been introduced to the field of 
archaeology, the method has already proven to be very accurate and invaluable for chert sourcing 
studies.  
 
WO2 and WO5 
Sites WO2 and WO5 were discovered in 2016 following an assessment of damaged 
wildlife openings on the Tusquitee Ranger District of the Nantahala National Forest (Figure 2.1). 
Following the recording of the sites, surface collections were made by employees of the U.S. 
Forest Service. A preliminary analysis of the surface assemblages from the two sites was 




Figure 2.1 Map depicting the locations of unpermitted ground disturbances. Orange dots 
indicate archaeological sites, including WO2 and WO5 (Triplett 2016). 
 
 
 WO2 is located along FS Road 82 on a gently sloping ridge with a southeast aspect.  
Soils at WO2 have been designated as JbC - Junaluska-Brasstown Complex (Soil Survey Staff 
2021). This soil series is a fine-loamy residuum weathered from phyllite and/or meta sandstone 
that is affected by soil creep in the upper solum. The typical profiles of Junaluska soils (50%) 
and Brasstown soils (40%) are listed below (Table 2.1, Table 2.2). JbC soils are well-drained, 
located on hilltops, and are normally on 8-15% slopes (Soil Survey Staff 2021). The site was 
arbitrarily divided into upper, middle, and lower sections to provide a rough provenience of 
collected surface artifacts (Figure 2.2). Although artifacts were collected from all three sections, 
 
11 
the upper and middle sections had the highest density of artifacts. Aside from a few small 
vegetated areas, the entire wildlife opening was completely stripped as a result of the 
disking/plowing (Figure 2.3). Upon preliminary analysis of the artifacts collected, it was 
determined by Triplett (2016) that several projectile points are dateable as Early to Middle 
Archaic period (8,000 – 5,000 BP) lithic tools (Figure 2.4). Also, three flakes of Knox chert, two 
of which show evidence of being re-shaped, were collected in the upper section of the site. One 
aspect of this site that is important to note is the shallow depth of soils. The average soil depth at 
WO2, after the unpermitted disking/plowing, is 5.2 cm (Triplett 2016). 
 
Table 2.1 Typical Soil Profile of Junaluska Soils.  
Soil Horizon Depth Texture 
Oe 0-5cm Moderately Decomposed Plant Material 
A 5-28cm Fine Sandy Loam 
Bt 28-53cm Sandy Clay Loam 
G/B 53-66cm Stratified Fine Sandy Loam to Sandy Clay Loam 
Cr 66-203cm Bedrock 
 
 
Table 2.2 Typical Soil Profile of Brasstown Soils. 
Soil Horizon Depth Texture 
Oe 0-3cm Moderately Decomposed Plant Material 
A 3-15cm Channery Fine Sandy Loam 
Bt 15-74cm Channery Clay Loam 
BC 74-94cm Channery Fine Sandy Loam 
C 94-117cm Channery Very Fine Sandy Loam 
















Figure 2.4 Some artifacts from the USFS surface collection at WO2. Top Row (left to right): 
a Morrow Mountain projectile point, utilized flakes/end scrapers made from Knox 
Chert, a broken Guilford projectile point used as an end scraper.  Bottom Row (left 
to right): a distal end of a projectile point, a preform base (probable Guilford 
projectile point), and a broken Morrow Mountain projectile point (Triplett 2016). 
 
 
 WO5 is located at the end of FS Road 8100, and is situated on a large, broad saddle 
above eastern and western stream drainages (Figure 2.5). Soils at WO5 have been designated as 
JbC - Junaluska-Brasstown Complex (Soil Survey Staff 2021). This soil series is a fine-loamy 
residuum weathered from phyllite and/or meta sandstone that is affected by soil creep in the 
upper solum. The typical profiles of Junaluska soils (50%) and Brasstown soils (40%) are listed 
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above (Table 2.1, Table 2.2). JbC soils are well-drained, located on hilltops, and are normally on 
8-15% slopes (Soil Survey Staff 2021). Nearly 100% of the wildlife opening was stripped bare, 
exposing many surface artifacts (Figure 2.6). Surface artifacts were collected in north/south 
transects to provide a rough provenience. Most artifacts were found at the head of a slight dip in 
the landform on the eastern side of WO5. Projectile points, hammer stones, and a large number 
of flakes were recovered from the site (Figure 2.7). Preliminary analysis revealed the presence of 
a serrated Kirk Stemmed/Serrated projectile point made from non-local material. According to 
Triplett (2016), the projectile point could be made of Ft. Payne chert from northern Alabama or 
Coastal Plain chert from somewhere along the coastal plain region bordering the Atlantic Ocean 
and the Gulf of Mexico. The Kirk Stemmed/Serrated projectile point, along with three scrapers, 
are diagnostic of the Early to Middle Archaic period (8,000 – 5,000 BP). As opposed to the 
shallow soils at WO2, soils at WO5 were measured at a depth of 44 cm. The preserved depth of 















Figure 2.7 Some artifacts from the USFS surface collection at WO5. Top Row (left to right): 
a broken preform used as a side scraper, a side scraper made from a utilized flake, 
a thumbnail scraper, and a Kirk Stemmed/Serrated projectile point.  Bottom Row 
(left to right): three quartz stream cobbles that were used as hammerstones, anvil 
stones, and/or grinding stones (Triplett 2016). 
 
 
 Sites WO2 and WO5 exist in an area that is seldom explored archaeologically (Triplett 
2016). If the sites are intact, or if it can be demonstrated that occupations are not mixed at either 
site, there could be invaluable research potential for the Early and Middle Archaic periods in the 
Appalachian Summit. If the sites are eligible for inclusion on the National Register of Historic 
Places (NRHP), under the guidelines of Section 106, the sites should be protected and preserved. 
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Site Formation Processes 
Following the deposition of artifacts, a series of cultural and non-cultural processes take 
place that affect them spatially, quantitatively, formally, and relationally (Schiffer 1987; 1995). 
As stated by Schiffer (1995), archaeological remains are a distorted reflection of past behavioral 
systems. Understanding site formations processes is necessary for logical interpretations of 
archaeological data. 
 Schiffer (1995) divides site formation processes that can distort the archaeological record 
into two classes: cultural transforms (c-transforms) and non-cultural transforms (n-transforms). 
C-transforms refer to the cultural events that take place and affect depositional context. Via use, 
the sites have been subjected to c-transforms commonly associated with human occupation. At 
WO2 and WO5, refuse in the form of tools and organic matter is represented in cultural 
materials. Historically, the sites have been used as wildlife openings, areas that have been clear-
cut, modified, and planted to attract wildlife targeted by hunters. Due to this form of usage, the 
sites have been repeatedly plowed and levelled to accommodate the periodic planting of 
vegetation. 
N-transforms refer to non-cultural site formation processes that take place during and 
after the occupation of a site (Schiffer 1995). For example, deposition of sediments, erosion, and 
bioturbation can all have an impact on the provenience of archaeological context. N-transforms 
have undoubtedly altered the structure of WO2 and WO5. Heavy erosion, caused by 
precipitation, wind, and gravity, has likely taken a toll on the sites. The sites’ locations in upland 
areas contribute to erosion, especially along the steep slopes present at both sites. Also, the fact 
that the sites have been repeatedly plowed has led to more severe erosional episodes. Finally, 
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pedogenesis, bioturbation, and acidic soils leading to poor organic preservation are other natural 
transforms that have influenced the structure of the sites. 
 Based on previous research at WO2 and WO5, plowing is the process that has most 
severely damaged both archaeological sites. A large fraction of archaeological sites world-wide 
are impacted by agricultural practices, most often plowing, on a yearly basis (Dunnell and Simek 
1995; Wilkinson et al. 2006). Sites present in agricultural settings are repeatedly plowed, leading 
to more disturbed artifact context (Wilkinson et al. 2006). When archaeological sites are plowed 
buried and obscured artifacts are more easily discovered. However, plowing can strongly 
influence artifact form, size, and location (Dunnell and Simek 1995). It is often the case that 
artifacts suffer the most damage within plowzones, including artifacts that were deposited as 
intact, functional objects (Haldenby and Richards 2010). Due to the common notion that 
plowzones are mixed, homogenous deposits, archaeological endeavors often ignore materials 
present in plowzones (Dunnell and Simek 1995). 
 As presented by Dunnell and Simek (1995), a plowzone contains different components 
that must be understood for more sound interpretations of artifactual provenience. The first 
component to make note of is the “minimum plowzone.” The minimum plowzone is the upper 
portion of the plowzone that is affected by plowing on a regular basis. Second, the “maximum 
plowzone” is the entire vertical area that has ever been affected by plowing. Finally, the 
“minimax plowzone” is the area between the bottom of the minimum plowzone and the bottom 
of the maximum plowzone. According to Dunnell and Simek (1995), these distinctions in 
plowzone attributes are important for the interpretation of archaeological materials. Artifacts 
within the minimum plowzone have seen the most impact on artifact size, form, and location. 
This plowzone level is the most homogenous and least reliable as a representation of the original 
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site structure. In contrast, the minimax plowzone, the area with minor plowing, will have artifact 
distributions that are more representative of the size and distribution of the original artifact 
population (Dunnell and Simek 1995). 
 In addition to the biases produced by breakage of artifacts due to plowing, surface 
collections of plowed sites often contain biases in artifact visibility (Turner 1986). Following 
research in the Central Duck River Drainage of Tennessee, Turner (1986) was able to show that 
rainfall has an obvious effect on surface artifact visibility. For example, if a site’s surface 
artifacts are collected after little to no rainfall, larger artifacts will be overrepresented in the 
assemblage. With more rainfall, artifact assemblages will be less biased towards larger artifacts 
(Turner 1986). 
 The act of plowing at archaeological sites can also lead to further problems, such as an 
increase in erosion of sites. Wilkinson et al. (2006) used the presence of radioisotope ¹³⁷Cs, a 
product of nuclear testing, in soils to determine the effect of erosion on plowed site soils. This 
methodology is commonly employed in agricultural studies to quantify soil erosion. According 
to Wilkinson et al. (2006), ¹³⁷Cs is attracted to smaller sediment sizes, such as clays and silts, 
found in soils. These sediments are displaced during agricultural practices. By analyzing the 
vertical depth and horizontal distribution of ¹³⁷Cs, Wilkinson et al. (2006) was able to show that 
erosion of plowed soils is most extreme along hilltops and slopes. 
Currently, there are multiple ways to determine if preserved deposits are present at 
plowed archaeological sites. First, spatial analyses can be conducted to determine whether the 
distribution of artifacts is non-random, thus potentially indicating that artifacts were found at or 
near the locations where they were initially discarded (Schiffer 1995). Second, refit analyses can 
be used to determine if artifacts were displaced by the use of a plow or other earth-moving 
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equipment (Hoffman 1992; Villa 1982). Finally, where subsurface artifacts have been located, 
analysis of dip and strike can also aid in determining if artifacts are in primary context. For 
example, Betran and Texier (1995) argue that recording the strike, the directional orientation of 
the longest axis of an object, of subsurface artifacts allows researchers to make inferences about 
the horizontal distribution of the materials. A random distribution of strikes is evidence that the 
deposits are undisturbed, whereas a patterned distribution is evidence that the materials are 
relatively disturbed. In addition to recording strikes, dips, or inclination, can be recorded to show 
the vertical integrity of artifacts. If the majority of dips are flat, it can be assumed that the 
deposits are undisturbed. Using strike and dip, it can be determined if buried deposits have been 




Significance determinations are usually problem-oriented, leading to a bias in the sites 
that are chosen for protection (Peacock 1996; Peacock and Rafferty 2007). Peacock (1996) 
argues that protecting sites across the vast spectrum of antiquity, size, and type is the solution to 
this problem. Modern archaeologists are incapable of predicting future research needs.  Saving a 
representative sample of all sites via positive significance evaluations is the solution to this issue. 
Also, when sites are not able to be avoided, extensive collection methods are vital to 
accommodate the wide variety of possible future research topics (Peacock 1996). Consistent 
guidelines in the ways in which archaeology is conducted that focus on obtaining a 




 Sites that lack preserved, intact deposits are often written off as ineligible for inclusion on 
the NRHP (Kennedy 2011; Peacock 1996; Peacock and Rafferty 2007; Peacock et al. 2008). 
Small “lithic scatters” that have been heavily disturbed are rarely labeled as significant (Cain 
2012; Peacock et al. 2008), a situation common at other small, low density sites lacking intact 
deposits (Peacock et al. 2008). Instead, larger sites with high artifact density and deep subsurface 
deposits are the sites favored by archaeologists for preservation through the NRHP. It is assumed 
that these small sites have very little research potential. However, many research topics, 
including site function, raw material acquisition and use, and seasonality, can still be pursued at 
sites that have been heavily disturbed (Peacock and Rafferty 2007). Specifically, sites with single 
and/or non-mixed occupations, which can be treated as features, can still have great research 
potential (Kennedy 2011; Peacock and Rafferty 2007; Peacock et al. 2008). Therefore, heavily 
disturbed sites can still be considered significant if distinguishable occupations exist. Many of 
the same research topics explored at relatively undisturbed sites are equally effective at disturbed 
sites with distinguishable occupations. 
 
Occupation Analysis 
The word “site” is the most common nomenclature used when referring to spatial 
distributions of artifacts. However, sites are merely arbitrary divisions of space that are 
inconsistently determined in the field of archaeology (Joseph and Hutson 2018; Rafferty 2008).  
Focusing instead on occupations is a more reliable way of conducting spatial analysis. An 
occupation is an artifact at the scale of assemblage (Rafferty 2008). Occupations are measurable 
in space, time, and form (Peacock et al. 2008; Rafferty 2001, 2008). The boundaries of 
occupations are arbitrarily chosen based on the methods used. These boundaries can vary greatly 
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depending on guidelines followed and the intensity of survey methods. Alvey (2021) has 
demonstrated that as methods are made more precise and intensive, the boundaries of sites or 
occupations can change dramatically. Decisions in methodological approach, such as spatial 
distribution of shovel tests and mesh screen size used for sifting, impact the amount of artifact 
classes and the establishment of the boundaries of occupations or sites (Alvey 2021). 
Occupations are not synonymous with “components.” Components are based on typology 
and are the manifestation of arbitrarily defined phases. Occupations can have one or several 
components, based on the duration of time and change at an inhabited locale (Rafferty 2008). 
Understanding these terms and concepts is imperative for spatial analyses. 
 Methodologies focused on determining the boundaries of occupations are very feasible 
with the understanding of the wide array of sources available on the subject (Kennedy 2011; 
Madden 2017; Parrish and Peacock 2006; Peacock et al. 2008; Rafferty 2001, 2008). Precise 
collection methods, such as controlled surface collection (CSC) and subsurface excavations, are 
commonly wielded to determine occupations (Rafferty 2008). Also, careful documentation of 
spatial orientation of artifacts is useful in occupational analyses. The knowledge of the horizontal 
and vertical provenience of artifacts will allow for the employment of analytical methods 
designed to determine the presence of occupations. However, some methodologies can be 
executed at sites without knowledge of artifact provenience. One such analytical method is 
known as “seriation.” Seriation uses exhaustive artifact classes to distinguish occupations of 
different durations based on varying percentages of these classes (Rafferty 2008). Also, 
statistical analyses, such as Moran’s I (Moran 1950), can be conducted to identify clusters of 
different artifact classes. These clusters can be used to identify occupations or functional areas 
by looking at similarities or differences in artifact classes. Occupational analysis is an excellent 
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technique for producing unbiased results, that provides much more than a list of components, at 
specific locales. 
 The thesis will determine the degree to which site formation processes have impacted the 
preservation of sites WO2 and WO5, in addition to establishing the number of occupations 
present at each site. If the sites are relatively intact and/or only a single occupation can be 
distinguished, the sites could be useful for future research and may be eligible for inclusion in 






In the summer of 2016, unpermitted disking/plowing of abandoned wildlife openings by 
the North Carolina Wildlife Resources Commission took place within the Trail of Tears corridor 
on the Tusquitee Ranger District of the Nantahala National Forest in western North Carolina. 
The Zone Archaeologist at the time, Andrew Triplett, of the Nantahala Nation Forest was 
informed of the ground disturbance in June 2016. Triplett led a small crew over several visits to 
assess the damaged areas, and they determined that three sites, W01, WO2, and WO5, were 
impacted by the unpermitted plowing. Surface collections were completed at the three sites to 
determine a rough age for the sites and to obtain a sample of the artifacts present. Two of these, 
WO2 and WO5, were previously unrecorded archaeological sites (Triplett 2016). 
In August 2017, the author and Dr. Shane Miller (Mississippi State University) began 
work to assess the damage done to WO2 and WO5. Before excavations could take place at the 
sites, remote sensing and grid shovel testing were conducted to establish ideal locations for 
excavation units. In August 2017, Tim De Smet (Binghamton University) led a small crew to 
perform several methods of remote sensing. Magnetometry and Ground Penetrating Radar (GPR) 
were used at the sites to obtain information on subsurface deposits. Also, an aerial RGB image 




In October 2017, we led a crew of graduate and undergraduate students to execute 
systematic grid shovel testing at and around the two sites. Within the confines of the wildlife 
openings/disturbed areas, 30x30cm shovel test pits were excavated on a 10m grid in 5cm levels, 
excluding the lower portion of WO2. Also, shovel tests were excavated on a 30m grid within a 
100m buffer surrounding the sites to determine site boundaries. 
Initial analyses of the materials collected from WO2 and WO5 first began to demonstrate 
the importance of these sites. Following a spatial analysis for auto-correlation using Moran’s I 
(Moran 1950) that identified non-random patterning of artifacts based on shovel test data, artifact 
density maps were created for both sites. In both cases, there are visible high-density clusters of 
artifacts present at the sites. This indicates that there may be some preservation of the horizontal 
positioning of the artifact assemblages. Regardless, these sites do display a heavy concentration 
of artifacts, specifically those made of quartz.   
The artifact density maps, along with anomalies identified by De Smet in the GPR data, 
were used to determine locations for excavation units. In the spring and summer of 2018, 
Mississippi State University field school students excavated units at sites WO2 and WO5. The 
test units excavated at the sites were focused on determining if buried, preserved deposits exist at 
WO2 and WO5. To accomplish this task, all test unit sediments were screened through ¼” 
screens in 5cm levels, while artifacts found in situ within the excavation units were piece-plotted. 
In addition, the dips and strikes of each piece-plotted artifact were recorded to determine if the 
deposits have been heavily disturbed by the years of plowing, erosion, and bioturbation at the 
sites. Munsell colors and textures of the soils were recorded for each level within each unit. Soil 
samples from each provenience were also collected for analysis. Two 2x2m meters were 
excavated at WO2, in addition to two 1x1m units (Figure 4.1). At WO5, two 2x2 units and five 
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1x1m units were excavated (Figure 4.2). A total of ten square meters were excavated at WO2, 
and thirteen square meters were excavated at WO5. Subsurface explorations were completed 
during this short field season.   
 
Lab Methods 
Analysis of the materials excavated took place during the spring of 2019 at Mississippi 
State University. A mass analysis of the lithic materials excavated focused on the size, weight, 
and completeness using a categorical method based on the work of Sullivan and Rozen (1985), 
via which each artifact was size graded, weighed, and categorized. For my classification system, 
I used six mutually exclusive categories. Flakes were divided into four categories: complete 
flake, broken flake, flake fragment, and shatter. The complete flakes represent flakes that have a 
bulb of percussion and the distal end of the flake. Broken flakes are those which have a bulb of 
percussion, but do not have the distal end of the flake. Flake fragments are flakes that are only 
represented by the distal end of the flake, and do not have a bulb of percussion. The shatter 
category represents the materials that are assumed to represent intentional human modification, 
but are generally amorphous, and do not fit into the previously mentioned categories. In addition 
to these flake categories, a category for tools was added. This category represents all the artifacts 
that have some sort of worked edge or face, most of which are bifaces or biface fragments. A 
final category was created for the materials that were determined to not represent cultural 
activity. Piece plotted artifacts in this category were kept in the database because the dip and 
strike data are still useful in establishing the amount of disturbance at the sites (Sullivan and 
Rozen 1985).   
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In addition to categories created to account for the completeness of the artifacts, 
categories were created for raw material and size grade. The four categories used for raw 
material type are quartz, quartzite, chert, and non-lithic. Size grading sifts were used to separate 
the materials into five mutually exclusive categories: > 1”, ¾”, ½”, ¼”, and < ¼”. Additionally, 
the weight of each artifact was recorded in grams. By using these various recorded parameters to 
create mutually exclusive categories, data manipulation became easier to execute. 
Using data from the mass analysis, problem-oriented categories were created to 
determine clusters of specific flake types. Flakes were separated by category based on the 
presence/absence of bulbs of percussion. The presence of a bulb of percussion is direct of 
evidence of flintknapping, whereas flakes without a bulb of percussion could be indicative of 
natural fracturing of quartz that was naturally present at the sites. Using Moran’s I (Moran 1950), 
clustering can be determined, which could be evidence of flintknapping locales within the sites’ 
boundaries. 
Following the completion of the above-mentioned methodology, the number of 
occupations was determined by examining the similarities of these clusters. By focusing on the 
spatial distribution of artifact classes and diagnostic artifacts at the two locales, occupations were 
able to be discerned. 
Dip and strike data were recorded for piece-plotted artifacts. Using Chi-Square Goodness 
of Fit test (Pearson 1900), units at the sites were grouped by block units and satellite units and 
analyzed to see if significant patterns were present with dips and/or strikes. As mentioned above, 
these analyses can provide evidence of the level of disturbance present at the sites in question. 
Soil samples collected from WO2 and WO5 were analyzed by Howard Cyr at University 
of Tennessee, Knoxville using a Malvern Mastersizer 3000 laser diffraction particle size analyzer 
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(PSA). Following the completion of this analysis, particle size data were assigned soil texture 
designations using the Soil Texture Calculator available through the USDA. 
 
Null Hypothesis 
The null hypothesis of the thesis is that the sites have been significantly disturbed by 
post-depositional processes and do not have discernable occupations. I would expect to see a 
random distribution of artifact classes from the shovel tests using Moran’s I (Moran 1950), and 
in particular quartz with bulbs of percussion and/or non-local raw materials. Also, the dips 
recorded for piece-plotted artifacts would be random (Surovell et al. 2005). Strikes would be 
non-random with significant spikes in compass direction of the longest axis of piece-plotted 
artifacts (Betran and Texier 1995). The sites would not have stratified deposits evidenced by 
excavations, and/or contain detectable occupations. 
 
Alternative Hypothesis 
The alternative hypothesis is that the sites have not been significantly disturbed by post 
depositional processes and have discernable occupations. I would expect to see a non-random 
distribution of artifact classes from the shovel tests using Moran’s I (Moran 1950), and in 
particular quartz with bulbs of percussion and/or non-local raw materials. Also, the dips recorded 
for piece-plotted artifacts would be mostly flat and non-random (Surovell et al. 2005). Strikes 
would be random with no significant spikes in compass direction of the longest axis of piece-
plotted artifacts (Betran and Texier 1995). The sites would have stratified deposits evidenced by 





Geophysics were performed by Timothy De Smet of Binghamton University to determine 
the presence or absence of subsurface anomalies. To accomplish this task, De Smet executed a 
Ground Penetrating Radar (GPR) survey of WO2 and WO5. Maps were created using the data 
obtained from GPR (Figure 4.1 and Figure 4.2) Anomalies identified influenced several of the 





Figure 4.1 Map of GPR data, unit locations, shovel test artifact density, and instances of chert 






Figure 4.2 Map of GPR data, unit locations, shovel test artifact density, and instances of chert 
at WO5 (Each shovel test unit denoted by “x”). 
 
Shovel testing performed at WO2 provided evidence of the low density of quartz artifacts 
at the site (Figure 4.3). Within the boundaries of the wildlife opening, shovel test units were 
excavated on a 5m grid. Of the 164 STU’s excavated only 24 were positive. These positive units 
produced 39 flakes, three of which were identified as chert, and three bifaces. Artifact density 
was low throughout all of the positive tests, with the highest artifact count of a single shovel test 










Shovel test units at WO5 had a relatively high density of artifacts (Figure 4.4). Within the 
boundaries of the wildlife opening nearly all of the shovel tests excavated were positive. Of the 
219 STU’s excavated, 32 were determined to be positive. Within these positive units 181 flakes 
were uncovered, including three that were determined to be composed of chert. No tools of any 
type were excavated at WO5 during shovel testing. In addition to shovel testing the wildlife 
 
35 
openings, shovel tests were excavated within a 100m buffer of the opening boundary. Four other 
small sites were discovered within the buffer area of WO5. These sites produced quartz bifaces 
and flakes similar to those found in the artifact assemblage of WO5. However, due to a 












Following the completion of shovel testing at WO2 and WO5, excavation units were 
placed in areas with high concentrations of quartz artifacts. The test for spatial auto-correlation 
using Moran’s I (Moran 1950) found that there was non-random clustering at both WO2 (I=.17; 
z=6.52; p=<.001) and WO5 (I=.16; z=8.76; p=<.001). These data, in conjunction with the GPR 
maps created by De Smet and instances of chert, provided evidence of high-density areas and 
several geophysical anomalies to investigate. Excavations at sites WO2 and WO5 took place 
during two short field seasons in the spring and summer of 2018. A total of 10 square meters 
were excavated at WO2, while 13 square meters were excavated at WO5.  
Excavations units at WO2 were focused on areas with high densities of quartz, subsurface 
anomalies, and instances of chert artifacts (Figure 4.1). Units TU1, TU2, TU3, and TU4 are 
connected to form a 2x2m unit. Units TU5, TU6, TU7, and TU8 also make up a 2x2m unit. Both 
of the 2x2m units were placed in areas with high concentrations of quartz, in addition to 
instances of chert. Units TU9 and TU10 are both separate 1x1m units. TU9 was placed downhill 
from the center of the site in another suspected cluster of quartz. TU10 was located on a 
geophysical anomaly that was discovered using the GPR map.   
The block unit containing units TU1, TU2, TU3, and TU4 proved to be the area with the 
highest density of artifacts. A total of 124 flakes were uncovered in this 2x2m unit, including 19 
made of chert. In addition, 3 quartz tools were found, including 1 biface, 1 blade, and 1 core. The 
bulk of the artifact assemblage was found in these units. The other block unit, composed of units 
TU5, TU6, TU7, and TU8 also produced a high number of cultural materials. Seventy-eight 
flakes and two bifaces were discovered in this 2x2m unit, all of which were made of quartz. The 
densest 1x1m unit, TU9, was located downhill from the site on an erosional surface. This unit 
contained 60 flakes, of which one was made of chert, and one quartz biface. TU10, in contrast to 
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TU9, was the least dense unit excavated at WO2. This unit produced only 11 quartz flakes. Soil 
textures throughout the units are predominately Silt Loam, with the exception of a couple of 
proveniences (Table A.4). Due to the low concentration of artifacts in the excavation units at 
WO2, an additional surface collection was conducted at the site. Using a handheld Trimble GPS 
unit, surface artifacts were individually collected and mapped. The surface collection at WO2 
produced 94 flakes, 8 bifaces, one modified flake, and one core. All of these artifacts were made 
of quartz. 
Excavations units at WO5 were focused on areas with high densities of quartz, subsurface 
anomalies, and instances of chert artifacts (Figure 4.2). Units TU1, TU2, TU3, and TU4 are 
connected to form a 2x2m unit. TU13 was later added on to this block west of TU3. Units TU5, 
TU6, TU7, and TU8 also make up a 2x2m unit. All of the aforementioned units were placed in 
areas with high concentrations of quartz, in addition to instances of chert. Units TU9, TU10, 
TU11, and TU12 are all separate 1x1m units. All of these 1x1m units were placed in locations of 
geophysical anomalies seen on the GPR map of WO5. 
The block unit containing units TU1, TU2, TU3, TU4, and TU13 proved to be the area 
with the highest density of artifacts. A total of 1296 flakes were uncovered in these units, 
including 8 made of chert. In addition, 19 bifaces made of quartz were found. The bulk of the 
artifact assemblage was found in these units. The other block unit, composed of units TU5, TU6, 
TU7, and TU8 had a fairly low concentration of artifacts. A total of 47 flakes and 1 biface were 
discovered in this 2x2m unit, all of which were made of quartz. The other four 1x1m units 
excavated at WO5 all had low densities of artifacts, with the exception of TU11. TU9 contained 
only one quartz flake and TU10 contained zero cultural materials. TU11 produced 85 flakes and 
2 bifaces, all of which were made of quartz. TU13 contained 10 quartz flakes and a modern piece 
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of fabric at 5cm below the surface, presumably part of a glove (Figure 4.5). Densities of artifacts 
at WO5 were much higher than those at WO2. Soil textures throughout the units were also 
predominately Silt Loam, with a few exceptions (Table A.4). 
 
 
Figure 4.5 Image depicting modern glove fragment in TU13 at WO5. 
 
 
Using data from the mass analysis, flakes were separated by category based on the 
presence/absence of bulbs of percussion. Moran’s I was used to determine the presence of 
clusters of these flake types at the two sites. Maps depicting the clusters at WO2 (Figure 4.6) and 
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WO5 (Figure 4.7) display the horizontal distribution of all flakes and flakes with bulbs of 



















Figure 4.9 Spatial autocorrelation report for WO5 (flakes with bulbs of percussion). 
 
 The clusters at the two sites were then examined to determine the number of occupations 
present. Site WO2 has a single, horizontal cluster of flakes with bulbs of percussion, as 
evidenced by the use of Moran’s I (Moran 1950). The cluster is primarily composed of quartz 
debitage and a few Knox chert flakes. Also, there is no mixing of temporally diagnostic artifacts 
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at the site. Site WO5 has several horizontal clusters, in close proximity, of flakes with bulbs of 
percussion, as evidenced by the use of Moran’s I (Moran 1950). However, each cluster contains 
very similar artifact assemblages. The clusters are all mostly composed of quartz debitage of 
similar appearance. Also, each cluster contains minute amounts of Knox chert flakes that seem to 
be of similar origin. Finally, there is no mixing of temporally diagnostic artifacts amongst the 
horizontal clusters.  
Chi-Square “Goodness of Fit” tests of the dip of each piece-plotted artifact for the units at 
WO2 were completed for two block units and two satellite, 1x1m units. The analyses for dips at 
WO2 led to the conclusion that there is not a normal distribution across the units (Table 4.1). The 
highest counts for each unit are in the 1-15 degree range. This means that, overall, the dips of the 
artifacts at WO2 are mostly flat. Chi-square analyses of strikes at WO2 had a similar outcome 
(Table 4.2). There were not statistically significant trends in the directional layout of the 
artifacts. The dips and strike measurements at WO5 exemplify the outcome of a mostly 
undisturbed depositional layer.  However, this could be influenced by the generally low artifact 
counts from the units at WO2. 
 
Table 4.1 Chi-Square “Goodness of Fit” results for Dips at WO2 and WO5. 
Provenience Sample Size x2 df p-value Null Hypothesis 
WO2A (TU1,TU2,TU3,TU4) 31 54.35 5 < 0.001 Reject 
WO2B (TU5,TU6,TU7,TU8) 25 18.44 5 < 0.001 Reject 
WO2C (TU9) 19 12.89 5 0.02 Reject 
WO5A (TU1,TU2,TU3,TU4,TU13) 435 637.46 5 < 0.001 Reject 
WO5B (TU5,TU6,TU7,TU8) 26 32.62 5 < 0.001 Reject 
WO5E (TU11) 36 25.86 5 < 0.001 Reject 
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Table 4.2 Chi-Square “Goodness of Fit” results for Strikes at WO2 and WO5. 
Provenience Sample Size x2 df p-value Null Hypothesis 
WO2A (TU1,TU2,TU3,TU4) 31 2.1 5 0.84 Accept 
WO2B (TU5,TU6,TU7,TU8) 25 1.64 5 0.9 Accept 
WO2C (TU9) 19 2.16 5 0.83 Accept 
WO5A (TU1,TU2,TU3,TU4,TU13) 435 11.3 5 0.05 Reject 
WO5B (TU5,TU6,TU7,TU8) 26 3.54 5 0.62 Accept 
WO5E (TU11) 36 2.33 5 0.8 Accept 
 
 
 Chi-Square “Goodness of Fit” tests of the dip of each piece-plotted artifact for the units at 
WO5 were completed for two block units and four satellite, 1x1m units. The analyses for dips at 
WO5 led to the conclusion that there is not a normal distribution across the units (Table 4.1). The 
highest counts for each unit are in the 1-15 degree range. Chi-square analyses of strikes at WO5 
had a similar outcome, with the exception of one block unit (Table 4.2). There were statistically 
significant trends in the directional layout of the artifacts in the block unit containing units TU 
1,2,3,4,13. This unit has a significant trend in artifacts lining up on a NE/SW trending axis (X2 = 
11.3; df=5; p=0.05).  This block unit also had the highest density of artifacts at both of the sites 
from this study. Being that one block unit at WO5 did exemplify a trend in an abnormal 
distribution of strikes, we can conclude that there is direct evidence of disturbance at WO5. This 
may also be evidence that the analysis of dip and strike data is much more reliable when heavy 





Site formation theory (Schiffer 1995) creates a framework for determining the degree to 
which a site has been impacted by post-depositional processes. At WO2, projectile points 
identified by Triplett (2016) as Morrow Mountain and Guilford projectile were collected. These 
two projectile points are dated to the Middle Archaic period. A spatial analysis of the results 
from close-interval shovel-testing has demonstrated that there is statistically significant 
horizontal clustering. Based on the results of surface survey and excavation units, the 
archaeological deposits are shallow and exposed at the ground surface. Due to the site’s presence 
on a slope, and repeated erosional episodes, some of the cultural deposits may be washed 
downhill, although the dips of piece-plotted artifacts are flat, and the strikes are random. 
Consequently, the archaeological deposits at the site could still be intact, but if so, they are very 
shallow. A single cluster containing quartz debitage, a few Knox chert flakes, and Middle 
Archaic artifacts is present at WO2. There is no mixing of temporally diagnostic artifacts, which 
suggests that even though there is evidence for post-depositional process affecting the deposits, 
namely erosions and plowing to create and maintain the wildlife opening, this site consists of a 
single occupation and some of the artifacts may be at or near primary context.   
At WO5, Triplett (2016) recovered a serrated Kirk Stemmed/Serrated projectile point that 
dates to the Early and Middle Archaic. A spatial analysis of the results from close-interval 
shovel-test has demonstrated that there is statistically significant horizontal clustering. Based on 
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the results of surface survey and excavation units, the archaeological deposits are shallow and 
exposed at the ground surface. Due to the site’s repeated erosional episodes, some of the cultural 
deposits may be displaced, although the dips of piece-plotted artifacts are flat, and the strikes are 
mostly random. Consequently, the archaeological deposits at the site could still be intact, but if 
so, they are very shallow. Several juxtaposed clusters containing quartz debitage, a few Knox 
chert flakes, and Early to Middle Archaic artifacts are present at WO5. There is no mixing of 
temporally diagnostic artifacts throughout the clusters. This suggests that even though there is 
evidence for post-depositional process affecting the deposits, namely erosion and plowing to 
create and maintain the wildlife opening, this site consists of a single occupation and some of the 





Sites of such antiquity in the Appalachian Summit are rare and understudied (Lane and 
Anderson 2001). Although disturbance has taken place for many centuries leading up to the 
present, these sites both contain value in studying cultural mobility, exchange, and technological 
organization during the early to middle Holocene. Following the initial colonization of this 
region during the Pleistocene, changes in subsistence and mobility strategies, along with 
changing environments, allowed inhabitants of the Mid-South to populate the higher elevations 
of the southern Appalachians (Miller and Carmody 2016, 2020). The artifact assemblages at 
WO2 and WO5 represent assemblages associated with these early human populations of the 
Appalachian Summit. Following analysis of the artifact assemblage from the two sites, it is 
evident that both sites have some preservation of artifact clusters that represent single 
occupations.  
The inclusion of these sites in the NRHP will allow for further research, other than on 
materials previously excavated, at WO2 and WO5. Site formation processes can be further 
investigated using the methods employed here or by use of other methodologies. Spatial analyses 
could be further investigated to understand site function. Cultural mobility, cultural exchange, 
and landscape use can be investigated using methods such as further raw material sourcing. 
Technological organization at the sites can be explored by researching the lithic assemblages at 
the two sites. The discovery and/or research of other sites of similar temporal affiliation could be 
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studied together to explore questions related to settlement patterns. Also, studying how these 
sites were used can help us understand how subsistence was managed by these early inhabitants 
of the Southern Appalachians. 
As previously mentioned, saving a representative sample of the vast diversity of sites is 
crucial to future research endeavors. More often than not, sites comparable to WO2 and WO5 are 
written off as insignificant (Kennedy 2011; Peacock 1996; Peacock and Rafferty 2007; Peacock 
et al. 2008). This is due to the lack of understanding of the benefit of saving a representative 
sample of the archaeological record. My hope is that this research will convey the usefulness of 
researching smaller sites and the possibilities of re-evaluating what is considered significant in 
modern archaeology. 
Using intensive methodologies at WO2 and WO5 have created a valuable artifact 
inventory that can be used for many other possible researchers. However, the protection of these 
sites will allow for future archaeological research to take place for a wide variety of research 
topics. The future of the field of archaeology will likely continue to evolve and lead to many new 
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Piece-Plotted Artifact Data 
 
Table A.1 All piece-plotted artifact data. 
Site Block Unit Level Art# Northing Easting Elevation(Z) Dip Strike Weight(g) 
WO2 A TU3 1 1 21 35 10 0 170 4.2 
WO2 A TU3 1 2 33 16 10.5 0 121 1 
WO2 A TU3 1 3 33 40 10.5 0 98 90.7 
WO2 A TU3 1 8 98 7 7 0 108 4 
WO2 A TU4 1 5 25.5 23 10 0 151 2.5 
WO2 A TU4 1 6 24.5 15 12.8 0 6 1.2 
WO2 A TU4 1 12 52.3 7 12.4 0 16 0.8 
WO2 A TU4 1 14 8 21 6.5 0 154 4.1 
WO2 A TU3 1 7 12 65 18 2 164 9.1 
WO2 A TU1 1 1 89 18 6 3 18 2.3 
WO2 A TU3 1 6 58 32 9 3 131 2.6 
WO2 A TU1 1 2 87 12 5 4 23 0.3 
WO2 A TU1 1 3 91 10 5 7 37 0.4 
WO2 A TU1 1 5 69 27 11 7 53 5.6 
WO2 A TU4 1 8 14 96.5 14 7 6 105.6 
WO2 A TU1 1 4 77 18 10 9 56 0.9 
WO2 A TU4 1 13 84.3 13 8.5 9 137 1.1 
WO2 A TU1 1 7 97 52 7 10 80 3 
WO2 A TU3 1 5 10 64 14 10 161 1.5 
WO2 A TU2 1 2 75 39.5 0.3 16 174 122.6 
WO2 A TU2 1 4 90 6.5 5.5 16 166 1.9 
WO2 A TU4 1 2 10 47 11.5 17 89 7.8 
 
61 
Table A.1 (continued) 
WO2 A TU3 1 4 12 88 11 20 119 148.3 
WO2 A TU4 1 10 64.5 21 9 21 62 2.9 
WO2 A TU4 1 7 4 76 9 24 78 64.1 
WO2 A TU4 1 11 69.5 9 8 26 88 10.9 
WO2 A TU2 1 3 86 10.5 7.8 30 146 1 
WO2 A TU2 1 1 16.5 83.5 8.2 32 52 3.3 
WO2 A TU4 1 1 27 18 10 35 80 154.9 
WO2 A TU4 1 3 75.5 81 1.5 42 8 0.8 
WO2 A TU2 1 5 88.5 8.5 8.7 43 45 8.1 
WO2 B TU5 1 2 63 66 1 0 90 1.8 
WO2 B TU7 1 8 56 38 10 0 168 9.6 
WO2 B TU8 1 3 17 64.5 12 0 12 3 
WO2 B TU8 1 4 7 35 13.5 0 15 0.5 
WO2 B TU7 1 10 56 49.5 12.5 3 100 0.1 
WO2 B TU5 1 3 60.5 35 0 5 65 0.6 
WO2 B TU8 1 5 61 16 7.5 8 34 11.9 
WO2 B TU8 1 1 17 81 11 15 171 1.8 
WO2 B TU8 1 8 30 58 11 17 6 0.3 
WO2 B TU5 1 5 89 38 0 22 40 3.3 
WO2 B TU7 1 6 80 11 8 23 138 82.8 
WO2 B TU7 1 1 91.5 79 4.5 24 114 1.2 
WO2 B TU7 1 4 63 40 9 25 55 11.6 
WO2 B TU6 1 1 60 78 4 26 175 0.1 
WO2 B TU8 1 2 66 35 8 27 98 13.8 
WO2 B TU8 1 10 50 21 10 30 125 8 





WO2 B TU5 2 1 25 32 9 35 6 1.6 
WO2 B TU5 2 2 73 32 9 35 6 2.6 
WO2 B TU8 1 6 87 45 7 40 135 17.3 
WO2 B TU8 1 9 96 15 3 42 118 11.2 
WO2 B TU6 1 4 87 24 7 45 80 8.9 
WO2 B TU7 1 2 63 46 7 45 150 4.7 
WO2 B TU7 1 9 31.5 22 15.5 55 46 0.1 
WO2 B TU6 1 2 69 39 5 60 59.5 5.5 
WO2 C TU9 1 12 82.5 91 3 5 10 0.2 
WO2 C TU9 1 16 80.5 86 5.4 5 37 1.6 
WO2 C TU9 1 13 96.5 63 3.5 8 78 0.5 
WO2 C TU9 1 10 18.5 21 4 13 62 0.4 
WO2 C TU9 1 18 44 95.5 11.5 13 103 0.3 
WO2 C TU9 1 14 95 57.5 2.5 18 35 9.3 
WO2 C TU9 1 17 79 87 5 20 117 1.1 
WO2 C TU9 1 8 70 43 2 21 107 1.8 
WO2 C TU9 1 4 48.5 59 4.5 25 51 0.7 
WO2 C TU9 1 9 25 16 3 25 127 1.6 
WO2 C TU9 1 11 51.5 73 7 25 138 0.9 
WO2 C TU9 1 1 68 32 1 28 24 2 
WO2 C TU9 1 15 84.7 91.5 4.8 32 40 1.2 
WO2 C TU9 1 3 32 44.5 4 33 163 1.5 
WO2 C TU9 1 5 25 78 10.5 35 77 5.2 
WO2 C TU9 1 2 37.5 42.5 3.5 41 144 1 




WO2 C TU9 1 7 51 46 1 52 98 25 
WO2 C TU9 1 20 12 97 13.4 70 50 8.2 
WO5 A TU3 1 1 50.5 33 1 0 22 0.6 
WO5 A TU13 2 1 96 30 8 0 40 10 
WO5 A TU13 1 1 70 60 6 0 180 157 
WO5 A TU4 2 2 41.5 87.9 6.4 0 41 0.9 
WO5 A TU13 1 2 81 40 6 0 130 27.6 
WO5 A TU13 2 2 93 63 8 0 140 4.9 
WO5 A TU1 1 3 51 34 3 0 10 2.3 
WO5 A TU13 1 3 76 2 5 0 132 22.3 
WO5 A TU3 1 3 50 44 1 0 132 0.1 
WO5 A TU13 2 3 43 88 6 0 180 5.1 
WO5 A TU3 1 4 49 36 1.5 0 73 0.1 
WO5 A TU3 2 4 32 71 6.5 0 101 52.4 
WO5 A TU4 1 5 29.2 41.5 0 0 157 0.1 
WO5 A TU13 1 5 71 68 5 0 180 0.4 
WO5 A TU4 2 6 82.3 25.8 6.2 0 42 0.2 
WO5 A TU1 1 7 69 43 2 0 30 0.1 
WO5 A TU13 2 7 30 3 6 0 60 7.4 
WO5 A TU4 2 7 87 58.2 6 0 130 0.4 
WO5 A TU4 1 7 74 17.6 2 0 137 0.9 
WO5 A TU1 1 8 77 50 6 0 30 0.3 
WO5 A TU4 2 8 80.5 90 7.2 0 48 0.4 
WO5 A TU13 1 8 48 69 8 0 148 31.9 
WO5 A TU13 2 8 11 50 7 0 170 3.1 




WO5 A TU13 2 9 62 68 6 0 150 0.9 
WO5 A TU13 1 9 32 95 4 0 155 0.1 
WO5 A TU13 2 10 37 46 6 0 62 5.6 
WO5 A TU4 2 10 56.5 16.6 5.2 0 180 0.2 
WO5 A TU13 1 11 25 42 3 0 50 0.1 
WO5 A TU4 2 11 56.7 13.6 5.7 0 180 0.5 
WO5 A TU1 2 12 10 37 9 0 50 7 
WO5 A TU13 1 12 20 44 3 0 165 2.5 
WO5 A TU3 2 13 11 5 4.5 0 114 2.7 
WO5 A TU13 1 13 20 77 3 0 125 0.2 
WO5 A TU1 1 13 35 74 4 0 180 0.2 
WO5 A TU13 2 14 40 72 7 0 20 5.9 
WO5 A TU3 2 14 61 22 5.5 0 136 4.8 
WO5 A TU3 2 15 52 4 5.5 0 116 1.8 
WO5 A TU3 2 16 39 95 5 0 24 5.1 
WO5 A TU13 1 16 94 82 5 0 156 0.1 
WO5 A TU3 2 17 38 85 6 0 15 2.3 
WO5 A TU4 2 17 6.5 30.1 5.3 0 56 0.3 
WO5 A TU13 1 18 78 93 3 0 45 3.7 
WO5 A TU13 2 18 2 27 7 0 85 6 
WO5 A TU1 1 19 6 44 7 0 40 7.2 
WO5 A TU4 2 19 31.3 73.2 8.7 0 91 1.1 
WO5 A TU4 1 19 25.5 20 2 0 162 3.2 
WO5 A TU13 2 19 96 5 10 0 170 15.6 
WO5 A TU13 2 20 34 70 8 0 22 2.1 




WO5 A TU4 1 21 30.5 59.9 1.9 0 7 1.2 
WO5 A TU3 2 21 26 80 8 0 58 12.2 
WO5 A TU3 2 22 37 80 8 0 164 2.1 
WO5 A TU3 2 23 40 71 8 0 13 5.4 
WO5 A TU13 1 24 33 18 3 0 58 14 
WO5 A TU3 2 24 51 97 8.5 0 104 11.3 
WO5 A TU4 2 24 49.8 64.7 8.3 0 144 0.3 
WO5 A TU13 1 25 22 17 2 0 48 1 
WO5 A TU3 2 25 4 82 8 0 60 4 
WO5 A TU3 2 26 75 44 7.5 0 78 7.1 
WO5 A TU13 1 27 39 15 3 0 2 3.1 
WO5 A TU3 1 28 74 80 1 0 42 0.4 
WO5 A TU3 2 28 94 91 8 0 64 12 
WO5 A TU4 2 30 7.5 12 8 0 174 0.9 
WO5 A TU4 2 31 6 2.5 2.9 0 68 1.9 
WO5 A TU13 1 31 89 79 5 0 132 7.3 
WO5 A TU4 2 33 35.5 0 8 0 27 1.9 
WO5 A TU13 1 33 86 47 4 0 90 6.3 
WO5 A TU3 2 35 5 72 10 0 46 46.7 
WO5 A TU3 1 35 16 54 2 0 70 0.6 
WO5 A TU13 1 35 30 94 5 0 78 4.9 
WO5 A TU4 2 38 72.8 22.2 7.7 0 31 0.2 
WO5 A TU4 1 38 60 6.2 1.3 0 149 0.6 
WO5 A TU3 1 38 92 37 0 0 179 0.8 
WO5 A TU4 2 39 66 16.9 8.6 0 68 0.2 




WO5 A TU13 1 41 95 87 5 0 113 10 
WO5 A TU4 2 41 7.3 21.2 8.6 0 180 0.6 
WO5 A TU3 1 42 25 33 1.5 0 139 1.6 
WO5 A TU4 1 42 0.3 67 2.5 0 161 1 
WO5 A TU13 1 43 72 25 3 0 70 6.7 
WO5 A TU13 1 44 4 50 4 0 93 7.6 
WO5 A TU13 1 45 23 55 5 0 8 13.7 
WO5 A TU13 1 46 38 5 4 0 20 5.1 
WO5 A TU4 1 46 70 26 2 0 60 1.8 
WO5 A TU13 1 47 43 27 5 0 70 15.3 
WO5 A TU4 1 47 37 21 2.1 0 84 1 
WO5 A TU13 1 48 18 50 5 0 106 6.8 
WO5 A TU4 1 48 71.5 0 0 0 179 4.2 
WO5 A TU4 1 49 9.3 11.6 3.1 0 61 5.1 
WO5 A TU13 1 50 81 41 6 0 90 58.3 
WO5 A TU4 1 51 23.4 39 1.5 0 3 0.9 
WO5 A TU3 1 51 10 88 5 0 33 99.4 
WO5 A TU13 1 51 87 73 10 0 175 217.3 
WO5 A TU3 1 52 8 90 5 0 78 3.7 
WO5 A TU13 1 53 60 4 4 0 100 5.6 
WO5 A TU4 1 54 38 19.6 4 0 166 1.6 
WO5 A TU3 1 55 90 82 1 0 13 3.3 
WO5 A TU13 1 55 83 11 5 0 70 3.2 
WO5 A TU4 1 55 17.5 3 3 0 154 0.2 
WO5 A TU13 1 56 57 18 5 0 78 2.4 




WO5 A TU13 1 57 75 94 7 0 140 4.8 
WO5 A TU3 1 59 19 25 1 0 136 0.5 
WO5 A TU4 1 60 61.3 85 3.1 0 140 0.4 
WO5 A TU3 1 61 42 8 1 0 44 0.8 
WO5 A TU4 1 61 70 79 3.8 0 174 0.2 
WO5 A TU4 1 63 27.5 59.2 3.1 0 54 17.2 
WO5 A TU4 1 64 90 57 3 0 56 0.2 
WO5 A TU4 1 65 70 34 2.8 0 126 0.7 
WO5 A TU3 1 68 90 73 3.5 0 122 2.8 
WO5 A TU3 1 69 86 62 2 0 52 1 
WO5 A TU4 1 73 50 19.5 3 0 139 2.4 
WO5 A TU3 1 73 94 48 1.5 0 179 1.5 
WO5 A TU4 1 74 33.5 8 3 0 146 1.5 
WO5 A TU4 1 75 22.3 5.9 2.6 0 134 0.5 
WO5 A TU3 1 76 98 18 0 0 54 0.6 
WO5 A TU4 1 76 22.4 5 5 0 180 18.1 
WO5 A TU3 1 77 62 10 2.5 0 142 1.4 
WO5 A TU3 1 78 3 34 2.5 0 80 14.2 
WO5 A TU3 1 79 25 11 2.5 0 13 6.1 
WO5 A TU3 1 81 45 22 4 0 33 0.5 
WO5 A TU4 1 81 68.4 65 2.7 0 137 1.2 
WO5 A TU4 1 83 41 53 3.4 0 54 3.7 
WO5 A TU4 1 84 55 74.5 2.9 0 133 18.6 
WO5 A TU4 1 85 39.8 32 3 0 1 0.5 
WO5 A TU3 1 85 47 62 3.5 0 120 1.3 




WO5 A TU3 1 88 96 15 2 0 149 6.9 
WO5 A TU3 1 89 91 2 4.9 0 105 32.3 
WO5 A TU4 1 89 48.4 7.3 3.5 0 110 7.5 
WO5 A TU4 1 91 80.5 3.4 3.8 0 81 1.4 
WO5 A TU3 1 92 28 70 4 0 36 2.5 
WO5 A TU3 1 2 50 42 1 1 41 1.2 
WO5 A TU3 1 23 19 7 0 1 146 0.1 
WO5 A TU3 1 24 38 16 0 1 170 0.1 
WO5 A TU3 1 34 6 76 2.5 1 46 5.3 
WO5 A TU2 1 4 34 84 8 2 44 31.3 
WO5 A TU4 1 6 96.3 32 0 2 32 0.1 
WO5 A TU1 2 9 95 1 7 2 
 
0.1 
WO5 A TU2 2 10 9 40 8 2 8 0.5 
WO5 A TU1 1 16 15 33 3 2 16 1.8 
WO5 A TU4 1 22 16 68 2 2 78 24 
WO5 A TU1 1 30 59 32 7 2 20 0.7 
WO5 A TU4 2 1 46.2 77.3 3.8 3 101 4.8 
WO5 A TU4 1 4 50.4 55.6 0 3 118 0.1 
WO5 A TU1 1 9 69 65 2 3 90 22.8 
WO5 A TU3 1 10 10 91 2 3 10 0.1 
WO5 A TU1 1 15 23 90 4 3 3 0.8 
WO5 A TU4 1 16 18 3 1.5 3 8 44 
WO5 A TU3 1 17 33 27 2 3 42 0.1 
WO5 A TU4 1 39 31.5 84.9 2 3 158 2.8 
WO5 A TU3 1 91 25 60 3.5 3 79 1.7 




WO5 A TU3 1 6 82 80 1.5 4 175 4 
WO5 A TU4 1 9 31 0.2 0 4 106 60.3 
WO5 A TU1 1 10 75 79 1 4 180 3.8 
WO5 A TU3 1 12 70 80 3.5 4 126 0.4 
WO5 A TU2 2 15 15 95 8 4 152 18.7 
WO5 A TU1 1 17 38 15 7 4 9 1.2 
WO5 A TU3 1 31 8 90 0 4 90 0.5 
WO5 A TU13 1 59 74 1 4 4 9 14.5 
WO5 A TU4 2 3 12 62.8 6 5 104 1.9 
WO5 A TU1 1 4 76 13 2 5 170 0.9 
WO5 A TU2 2 5 39 23 11 5 3 37.4 
WO5 A TU1 1 5 96 20 3 5 60 0.2 
WO5 A TU3 1 5 37 47 1.5 5 173 0.1 
WO5 A TU3 1 7 43 82 3 5 46 0.1 
WO5 A TU1 2 8 84 19 7 5 10 7 
WO5 A TU3 1 9 1 93 2 5 16 0.1 
WO5 A TU3 1 11 67 94 2.5 5 57 0.1 
WO5 A TU2 2 11 17 46 10 5 150 0.5 
WO5 A TU1 1 23 80 10 7 5 10 15.5 
WO5 A TU1 1 25 86 43 8 5 97 6.6 
WO5 A TU3 1 29 38 92 0 5 158 13.5 
WO5 A TU2 1 30 80 29 5 5 50 6.3 
WO5 A TU3 1 37 41 81 2.5 5 56 0.4 
WO5 A TU2 2 3 15 23 11 6 41 0.1 
WO5 A TU3 1 8 27 93 1.5 6 174 0.2 




WO5 A TU4 1 33 20 46 1.7 6 20 3.8 
WO5 A TU2 1 42 56 78 7 6 48 2.6 
WO5 A TU3 1 47 48 43 2 6 140 3 
WO5 A TU2 2 1 82 4 9 7 17 5.4 
WO5 A TU1 1 6 100 47 3 7 180 9.7 
WO5 A TU4 1 11 40.5 19.5 0 7 158 0.1 
WO5 A TU3 1 13 84 86 2 7 175 0.5 
WO5 A TU2 1 24 28 11 3 7 150 0.4 
WO5 A TU2 1 1 95 98 5 8 170 1.6 
WO5 A TU1 2 2 14.5 5 9 8 140 0.3 
WO5 A TU1 2 6 34 11 9 8 60 0.1 
WO5 A TU1 2 10 96 6 7 8 70 0.2 
WO5 A TU2 1 22 22 20 3 8 150 0.4 
WO5 A TU3 1 26 65 81 0 8 175 1.1 
WO5 A TU4 2 4 25.4 66.5 4.5 9 142 0.9 
WO5 A TU3 1 20 78 38 0 9 150 18.9 
WO5 A TU13 2 4 12 66 6 10 170 3.5 
WO5 A TU2 1 5 28 89 8 10 120 3.4 
WO5 A TU1 1 14 26 77 3 10 62 1.9 
WO5 A TU1 2 16 49 67 6 10 88 1.1 
WO5 A TU2 1 17 40 29 3 10 50 56.1 
WO5 A TU3 1 19 8 75 3 10 167 0.1 
WO5 A TU4 1 30 90.5 25 1 10 180 180 
WO5 A TU2 1 35 19 4 7 10 90 0.5 
WO5 A TU4 1 40 86.6 62 1.9 10 36 1.1 




WO5 A TU4 1 2 85.5 65.5 2.2 11 100 4.4 
WO5 A TU1 2 13 12 50 8 11 40 0.4 
WO5 A TU2 1 20 16 12 4 11 60 4.5 
WO5 A TU3 1 21 87 82 2 11 23 1.2 
WO5 A TU2 1 21 20 15 3 11 100 0.3 
WO5 A TU1 1 22 89 8 7 11 172 1.8 
WO5 A TU4 1 77 78.5 6.5 3 11 99 1.2 
WO5 A TU4 1 82 39.6 56 3 11 54 6 
WO5 A TU4 1 8 29.8 16.5 1.5 12 20 0.1 
WO5 A TU2 1 27 82 65 5 12 120 5.6 
WO5 A TU3 1 43 92 33 1 12 143 1.7 
WO5 A TU4 1 70 51 46.5 3.5 12 168 0.8 
WO5 A TU2 2 6 95 29 9 13 58 2 
WO5 A TU2 1 8 34 67 5 13 150 2.4 
WO5 A TU1 1 26 87 65 6 13 5 0.1 
WO5 A TU2 1 29 74 36 4 13 40 2.5 
WO5 A TU4 1 35 50 31 1.5 13 29 3 
WO5 A TU4 1 58 65.9 91.5 3.4 13 119 2 
WO5 A TU1 2 1 16 2 8 14 40 0.2 
WO5 A TU2 1 7 21 70 4 14 60 4.9 
WO5 A TU2 1 15 34 37 5 14 130 5.2 
WO5 A TU3 1 16 20 50 2 14 132 0.1 
WO5 A TU2 1 23 26 23 4 14 100 1.5 
WO5 A TU2 1 26 21 5 3 14 10 0.2 
WO5 A TU1 1 28 90 84 7 14 18 1.1 




WO5 A TU4 1 26 8 67 1.6 15 60 0.3 
WO5 A TU1 1 27 69 62 5 15 19 8.1 
WO5 A TU3 1 27 71 90 0 15 178 1.3 
WO5 A TU4 1 28 36.8 67 2 15 18 1.2 
WO5 A TU3 1 32 66 26 0 15 100 4.3 
WO5 A TU4 2 36 100 50.5 5 15 180 2 
WO5 A TU3 1 44 106 20 0 15 56 1.4 
WO5 A TU4 1 45 5.5 32.7 3.3 15 146 18.3 
WO5 A TU4 1 66 48.5 28.7 3 15 160 2.1 
WO5 A TU3 1 71 86 25 1 15 14 0.9 
WO5 A TU4 1 80 92.5 76 3.5 15 84 1.8 
WO5 A TU4 1 3 43.6 74.3 0 16 46 0.1 
WO5 A TU1 1 11 67 88 3 16 140 5.7 
WO5 A TU1 1 18 24 28 7 16 150 4.1 
WO5 A TU4 1 20 25.5 31.7 1.5 16 136 1.9 
WO5 A TU3 1 62 17 28 2 16 2 3 
WO5 A TU3 1 63 18 28 2 16 2 0.3 
WO5 A TU3 1 53 7 90 4 17 58 2.2 
WO5 A TU3 1 58 28 13 1 17 130 5 
WO5 A TU4 1 87 68 29.6 4.5 17 76 8.4 
WO5 A TU2 1 40 40 35 7 18 140 31.7 
WO5 A TU4 1 53 27.6 21.5 3 18 15 1.9 
WO5 A TU4 1 57 37.5 94 3 18 150 2.6 
WO5 A TU3 1 64 40 1 2 18 136 2.7 
WO5 A TU4 1 71 5 24 4 18 72 1.2 




WO5 A TU4 1 10 43 17 0 19 150 0.8 
WO5 A TU2 1 13 15 38 7 19 34 0.8 
WO5 A TU2 1 25 31 6 2 19 4 5.8 
WO5 A TU4 1 43 30 63 2.9 19 124 1.2 
WO5 A TU3 1 86 96 61 2.5 19 144 3 
WO5 A TU1 2 3 12 9 9 20 120 2.5 
WO5 A TU13 2 5 11 97 7 20 68 41.1 
WO5 A TU3 2 5 48 75 4 20 127 5.2 
WO5 A TU13 1 6 76 45 4 20 70 1.7 
WO5 A TU2 1 6 15 83 7 20 150 0.1 
WO5 A TU4 1 14 71.3 68 0 20 55 1.4 
WO5 A TU13 2 17 52 66 7 20 140 3.8 
WO5 A TU2 2 18 69 98 7 20 43 2.9 
WO5 A TU2 1 19 11 15 8 20 160 0.4 
WO5 A TU1 1 20 15 47 7 20 82 1.3 
WO5 A TU13 1 22 20 19 2 20 148 0.6 
WO5 A TU4 1 23 46.7 63 2 20 27 3.3 
WO5 A TU4 2 23 51.5 72 7.5 20 159 7 
WO5 A TU1 1 24 65 22 7 20 50 1.6 
WO5 A TU4 1 27 24 67 1.8 20 60 7.4 
WO5 A TU3 1 30 37 89 0 20 2 1.4 
WO5 A TU4 1 34 49 47.7 2.5 20 118 1.9 
WO5 A TU13 1 37 5 87 4 20 30 1.4 
WO5 A TU13 1 39 45 63 5 20 68 12.2 
WO5 A TU4 2 40 41.5 2.8 8.7 20 102 0.5 




WO5 A TU13 1 42 84 96 6 20 73 9.6 
WO5 A TU4 1 50 100 86 2 20 20 10 
WO5 A TU3 1 60 62 13 2 20 44 5.7 
WO5 A TU4 1 72 7.5 24.5 5 20 98 2.5 
WO5 A TU4 1 1 38.5 79 2 21 118 0.4 
WO5 A TU4 2 35 53.5 76.1 8.5 21 162 0.9 
WO5 A TU3 1 46 69 33 1.8 21 153 1.5 
WO5 A TU4 1 59 65 94.4 4 21 126 5 
WO5 A TU4 1 62 44.5 77.4 3 21 154 12.8 
WO5 A TU4 1 78 17 4.4 4.9 21 138 5.5 
WO5 A TU4 1 88 88 24.9 4.5 21 65 10.5 
WO5 A TU2 2 8 49 35 10 22 163 2.1 
WO5 A TU2 2 9 21 37 9 22 30 0.5 
WO5 A TU2 1 9 9 53 8 22 110 4.6 
WO5 A TU2 1 11 22 49 2 22 150 1.7 
WO5 A TU4 1 12 87.4 14.6 0 22 146 0.4 
WO5 A TU4 1 29 73.4 67 1 22 158 1.6 
WO5 A TU3 2 32 99 36 8 22 45 0.6 
WO5 A TU2 1 34 91 4 8 22 24 1 
WO5 A TU4 2 37 93.5 42 8 22 111 43.8 
WO5 A TU3 1 49 31 43 2.5 22 43 9 
WO5 A TU2 2 12 65 59 9 23 130 1.3 
WO5 A TU2 1 28 59 40 8 23 40 1.7 
WO5 A TU4 2 42 10.6 31.4 8.4 23 68 8 
WO5 A TU3 1 66 65 89 2 23 44 4.7 




WO5 A TU4 1 24 63.5 73.2 1 24 91 0.8 
WO5 A TU4 2 26 17.6 51.8 8.1 24 108 3 
WO5 A TU4 2 27 17.5 51.8 7.8 24 138 5.5 
WO5 A TU4 1 41 55.5 98 1 24 161 2.3 
WO5 A TU4 1 69 59 58 2.7 24 77 6.8 
WO5 A TU13 1 4 96 97 5 25 140 6.9 
WO5 A TU1 2 4 8 16 10 25 150 6.1 
WO5 A TU1 2 7 59 20 10 25 160 3.6 
WO5 A TU3 2 10 64 36 4 25 85 6.3 
WO5 A TU2 1 12 11 47 7 25 40 0.1 
WO5 A TU3 1 15 12 58 1.5 25 117 0.1 
WO5 A TU4 1 15 79 67 0 25 143 0.3 
WO5 A TU4 2 28 45 26.4 8 25 37 0.7 
WO5 A TU3 2 30 47 6 8.5 25 2 6.4 
WO5 A TU2 1 31 74 22 4 25 170 8.6 
WO5 A TU3 1 36 31 40 2 25 154 0.3 
WO5 A TU4 1 44 37.5 46 4 25 2 0.7 
WO5 A TU4 1 52 8.5 24.3 3.4 25 58 7 
WO5 A TU3 1 54 78 93 2 25 157 3.9 
WO5 A TU2 2 4 23 26 10 26 143 0.5 
WO5 A TU3 1 14 61 48 2 26 68 0.1 
WO5 A TU2 1 18 5 12 2 26 60 0.6 
WO5 A TU3 2 33 67 42 8 26 22 0.6 
WO5 A TU3 1 57 88 39 1 26 124 1.5 
WO5 A TU4 1 68 59.5 61 3 26 69 0.8 




WO5 A TU1 1 2 46 33 2 27 163 5.8 
WO5 A TU4 2 16 25.5 9.1 7 27 102 1.1 
WO5 A TU3 2 27 89 45 8 27 108 1.4 
WO5 A TU4 2 32 37.5 0 6.5 27 27 1.6 
WO5 A TU3 2 3 33 89 3 28 128 0.7 
WO5 A TU3 2 8 63 52 4.5 28 158 22.3 
WO5 A TU2 1 10 19 55 5 28 80 11.6 
WO5 A TU1 1 29 67 77 4 28 40 3.7 
WO5 A TU3 1 50 23 94 3 28 58 3.8 
WO5 A TU3 1 67 49 75 2.5 28 51 2.5 
WO5 A TU1 1 21 13 72 5 29 79 0.3 
WO5 A TU3 1 80 65 6 4 29 10 5.7 
WO5 A TU2 2 2 8 22 10 30 158 2.8 
WO5 A TU2 2 7 66 30 11 30 110 0.2 
WO5 A TU13 2 11 80 70 6 30 100 5.1 
WO5 A TU1 2 14 6 62 6 30 98 4.7 
WO5 A TU13 1 14 27 68 4 30 172 11.2 
WO5 A TU13 1 17 96 83 5 30 80 18 
WO5 A TU13 1 19 82 88 4 30 105 5.7 
WO5 A TU3 1 22 12 93 0 30 118 0.6 
WO5 A TU3 1 25 45 47 2 30 30 3.9 
WO5 A TU4 1 25 63.2 78 0 30 80 1.8 
WO5 A TU13 1 26 14 23 4 30 140 5.1 
WO5 A TU13 1 30 6 59 5 30 105 5.1 
WO5 A TU2 1 32 80 23 5 30 3 4.8 




WO5 A TU3 1 33 72 18 0 30 8 0.5 
WO5 A TU13 1 36 82 77 6 30 176 47.2 
WO5 A TU2 1 38 50 11 10 30 58 2.1 
WO5 A TU3 1 39 78 37 0 30 74 0.8 
WO5 A TU3 1 45 48 32 2 30 26 1.2 
WO5 A TU13 1 49 28 81 5 30 53 5.9 
WO5 A TU13 1 52 12 38 4 30 100 5.5 
WO5 A TU13 1 54 74 89 6 30 10 5.7 
WO5 A TU3 1 56 71 53 1 30 138 5.7 
WO5 A TU3 1 70 76 55 2 30 28 20.9 
WO5 A TU4 2 13 44.3 31.6 6.5 31 112 0.8 
WO5 A TU2 1 41 54 63 7 31 50 7.8 
WO5 A TU2 1 3 53 80 5 32 90 5.9 
WO5 A TU2 1 14 19 40 4 33 120 22.4 
WO5 A TU2 2 14 18 82 9 33 157 1.3 
WO5 A TU4 2 25 9 58 7.6 33 24 0.3 
WO5 A TU3 2 2 22 4 5.5 34 38 3.8 
WO5 A TU4 1 67 72 92 4 34 98 1.4 
WO5 A TU3 2 11 48 25 6 35 133 1.2 
WO5 A TU13 2 12 59 77 8 35 105 5.5 
WO5 A TU13 2 16 29 89 8 35 45 10.4 
WO5 A TU13 1 28 5 65 5 35 30 6.5 
WO5 A TU4 1 31 11.5 78.8 1.5 35 142 37.2 
WO5 A TU4 1 32 23.5 50.5 1.4 35 28 39.7 
WO5 A TU4 1 36 35.5 19.5 2.5 35 79 5.6 




WO5 A TU3 1 84 90 98 4.5 35 115 5.9 
WO5 A TU4 1 90 71.5 3.1 3.6 35 92 1.6 
WO5 A TU3 2 18 10 92 7 36 54 4.2 
WO5 A TU3 1 93 41 14 4.5 36 47 4.2 
WO5 A TU2 1 16 43 42 3 38 50 10.8 
WO5 A TU13 1 21 46 39 2 38 166 0.8 
WO5 A TU3 2 20 15 6 6.5 39 40 1.3 
WO5 A TU13 1 10 28 52 5 40 95 86 
WO5 A TU3 1 18 94 30 2 40 23 77.8 
WO5 A TU13 1 29 90 57 5 40 68 5.6 
WO5 A TU13 1 34 42 85 5 40 18 11.5 
WO5 A TU3 2 34 85 72 8.5 40 25 0.4 
WO5 A TU3 2 36 47 43 9 40 140 4 
WO5 A TU13 1 38 27 79 4 40 82 11.3 
WO5 A TU3 1 75 82 24 3 40 21 4.1 
WO5 A TU3 1 83 11 38 4.5 40 144 0.7 
WO5 A TU4 2 12 56.7 14.8 5 41 21 1.2 
WO5 A TU4 2 20 20 58.9 6.2 41 136 10.8 
WO5 A TU2 2 16 52 93 8 42 150 0.2 
WO5 A TU2 1 37 33 14 9 42 86 2.9 
WO5 A TU2 1 39 31 33 6 43 120 2.9 
WO5 A TU13 1 7 49 50 3 45 51 0.5 
WO5 A TU1 2 11 89 41 7 45 20 20.6 
WO5 A TU13 2 15 75 91 10 45 30 11.7 
WO5 A TU2 2 17 54 100 8 45 164 2 




WO5 A TU4 2 29 38 15 8.5 45 50 2.6 
WO5 A TU3 1 48 29 24 1.9 46 149 1.2 
WO5 A TU4 2 5 94.3 86 3 47 70 0.6 
WO5 A TU13 2 6 98 71 7 50 45 9.3 
WO5 A TU3 2 12 51 13 5.5 50 39 3.4 
WO5 A TU13 2 13 63 40 8 50 175 1.9 
WO5 A TU4 2 15 34.5 6.8 6.2 50 146 1.1 
WO5 A TU13 1 40 31 92 5 50 10 0.9 
WO5 A TU4 2 18 8.5 12.2 7.5 53 84 0.7 
WO5 A TU3 1 90 15 21 3.5 53 30 2.5 
WO5 A TU2 2 13 11 71 9 54 49 0.1 
WO5 A TU2 1 2 49 96 6 55 139 7.1 
WO5 A TU4 2 22 10.3 10.5 8 55 40 1.8 
WO5 A TU4 1 79 73.5 87.5 4 55 180 3.4 
WO5 A TU2 1 36 24 2 5 56 160 21.8 
WO5 A TU13 1 15 6 32 3 65 78 7.4 
WO5 A TU2 1 33 97 10 2 65 90 6 
WO5 A TU13 2 22 32 76 10 70 92 19.5 
WO5 A TU13 1 23 5 15 3 90 40 3.2 
WO5 A TU13 1 58 76 10 5 90 80 6.4 
WO5 A TU4 1 13 44.3 18.1 1.5 105 110 2 
WO5 A TU4 2 34 17 100 5 
 
92 8.9 
WO5 B TU6 1 1 56 94 2 0 82 0.4 
WO5 B TU8 1 3 80 61.5 3 0 80 80.8 
WO5 B TU8 1 6 22 80 2.5 2 10 9.5 




WO5 B TU5 1 1 22.5 62 0 4 22 85.5 
WO5 B TU5 1 2 11.5 60.5 0 4 170 2.9 
WO5 B TU7 1 3 71 91.5 1 5 125 11.8 
WO5 B TU7 1 1 45 28.5 2 8 98 2.1 
WO5 B TU6 1 2 30 76.5 3 10 90 11.7 
WO5 B TU6 2 1 13 19 8 15 40 14.1 
WO5 B TU5 1 5 24 60 0 15 55 5.9 
WO5 B TU5 1 9 18 67.5 0 15 126 9.4 
WO5 B TU5 1 4 73 48.5 0 16 107 78 
WO5 B TU7 1 2 88 92 1 17 42 10.9 
WO5 B TU6 1 3 54 71.5 3 17 81 0.3 
WO5 B TU8 1 4 79 30 1.5 19 60 359 
WO5 B TU8 2 1 30 27 8 20 10 89.7 
WO5 B TU8 1 5 44 92 2 20 79 0.4 
WO5 B TU5 1 6 50.5 40 0 20 90 1.6 
WO5 B TU5 1 3 68 49.5 0 22 105 15.1 
WO5 B TU6 2 2 27 17 9 30 5 9.6 
WO5 B TU5 1 8 23 33 0.5 30 122 19.8 
WO5 B TU8 1 2 11 78 0 34 180 7.2 
WO5 B TU5 1 10 10 84.5 0 35 109 0.8 
WO5 B TU8 1 1 82 62 1 45 38 352.2 
WO5 B TU5 1 7 9.5 11 0 53 5 0.8 
WO5 E TU11 1 4 56 7.4 6 0 62 2.2 
WO5 E TU11 2 8 77.5 42.5 9.3 0 108 0.8 
WO5 E TU11 1 9 32.3 23.8 10 0 162 0.1 




WO5 E TU11 2 10 54.8 29.4 12.7 3 180 0.3 
WO5 E TU11 1 1 87.6 30 3.3 4 129 1.1 
WO5 E TU11 1 2 67.4 31.3 5.2 5 132 2.4 
WO5 E TU11 2 18 32.5 32.5 11.2 7 168 1 
WO5 E TU11 2 17 34 24.5 11 10 128 0.5 
WO5 E TU11 2 16 20 67 10 11 13 102.1 
WO5 E TU11 2 1 23.3 12.5 9.2 12 103 0.5 
WO5 E TU11 2 5 14 4.2 9.8 12 20 1.2 
WO5 E TU11 2 4 5.3 13.2 10.2 13 38 3.9 
WO5 E TU11 2 19 16.5 93 13 13 10 9 
WO5 E TU11 2 2 8.5 63 6 18 25 140.4 
WO5 E TU11 3 3 54.5 28 13.2 18 11 0.5 
WO5 E TU11 2 7 51.3 87.5 8.2 18 31 70.4 
WO5 E TU11 3 1 68.5 6.3 13 23 5 6.7 
WO5 E TU11 2 6 49.3 46 8.3 23 148 33.7 
WO5 E TU11 2 12 58.7 11.2 11.3 24 42 1.9 
WO5 E TU11 3 4 69.5 54 11.5 28 87 34.7 
WO5 E TU11 1 6 64.8 47.3 9 28 110 0.3 
WO5 E TU11 2 9 80 14.8 8.4 28 5 0.9 
WO5 E TU11 1 11 65.8 41.2 8.2 30 153 0.2 
WO5 E TU11 1 8 5.3 18.5 8.4 31 124 2.9 
WO5 E TU11 3 2 13.2 32.6 13 32 60 1.4 
WO5 E TU11 2 20 83 16.5 12 32 138 6.3 
WO5 E TU11 2 3 84 78 8 34 88 0.5 
WO5 E TU11 2 13 42.4 7.6 10.3 39 43 0.7 




WO5 E TU11 2 15 21.2 57.6 11.2 42 110 12.1 
WO5 E TU11 1 5 6 24 5 47 7 8.1 
WO5 E TU11 1 10 95 62.3 3.8 52 116 3.3 
WO5 E TU11 1 7 64 18 7 53 81 12.5 
WO5 E TU11 2 11 54 33.5 9.2 62 88 1.3 







Shovel Test Data 
 
Table A.2 All Shovel Test Data. 





WO2 N435 N449 205249.7978 3902898.843 3 5.7 0 0 
WO2 N435 N449 205249.8234 3902898.896 0 0 0 0 
WO2 N439 E444 205245.3034 3902904.098 0 0 0 0 
WO2 N439 E444 205245.3227 3902904.174 0 0 0 0 
WO2 N439 E459 205242.0109 3902924.185 0 0 0 0 
WO2 N439 E459 205242.1308 3902924.311 0 0 0 0 
WO2 N444 E444 205245.6943 3902908.997 1 0.2 0 0 
WO2 N444 E444 205245.7002 3902909.098 0 0 0 0 
WO2 N445 E439 205241.0809 3902909.514 3 2 0 0 
WO2 N445 E439 205241.1768 3902909.626 0 0 0 0 
WO2 N450 E439 205241.4225 3902914.426 0 0 0 0 
WO2 N450 E439 205241.4971 3902914.491 0 0 0 0 
WO2 N455 E434 205236.482 3902919.94 1 0.3 0 0 
WO2 N455 E434 205236.5748 3902920.094 0 0 0 0 
WO2 N455 E440 205241.837 3902919.393 0 0 0 0 
WO2 N455 E440 205241.8602 3902919.512 0 0 0 0 
WO2 N459 E434 205236.9208 3902924.548 0 0 0 0 
WO2 N459 E434 205236.9634 3902924.657 0 0 0 0 
WO2 N464 E439 205242.4327 3902929.083 1 2 0 0 
WO2 N464 E439 205242.5538 3902929.254 0 0 0 0 






WO2 N465 E429 205231.6339 3902930.401 0 0 0 0 
WO2 N465 E434 205237.3427 3902929.767 0 0 0 0 
WO2 N465 E434 205237.3678 3902929.854 0 0 0 0 
WO2 N469 E434 205237.7453 3902934.634 0 0 0 0 
WO2 N469 E434 205237.8046 3902934.709 0 0 0 0 
WO2 N469 E439 205242.7501 3902934.269 1 0.1 0 0 
WO2 N469 E439 205242.8859 3902934.349 0 0 0 0 
WO2 N470 E429 205232.3649 3902935.22 0 0 1 1.9 
WO2 N470 E429 205232.3814 3902935.327 0 0 0 0 
WO2 N474 E439 205242.9976 3902939.082 2 3.9 0 0 
WO2 N474 E439 205243.1559 3902939.168 0 0 0 0 
WO2 N475 E419 205223.168 3902941.135 0 0 1 1.4 
WO2 N475 E419 205223.153 3902941.238 0 0 0 0 
WO2 N475 E424 205228.1898 3902940.583 0 0 0 0 
WO2 N475 E424 205228.1966 3902940.681 0 0 0 0 
WO2 N475 E429 205233.1389 3902940.137 0 0 0 0 
WO2 N475 E429 205233.1599 3902940.224 0 0 0 0 
WO2 N475 E434 205238.1454 3902939.696 1 0.4 0 0 
WO2 N475 E434 205238.1952 3902939.778 0 0 0 0 
WO2 N479 E439 205243.423 3902944.206 1 0.05 0 0 
WO2 N479 E439 205243.505 3902944.306 0 0 0 0 
WO2 N480 E405 205209.204 3902947.2 0 0 0 0 
WO2 N480 E405 205209.1737 3902947.371 0 0 0 0 
WO2 N480 E410 205214.1498 3902946.867 0 0 0 0 




WO2 N480 E415 205219.0795 3902946.33 0 0 0 0 
WO2 N480 E415 205219.0137 3902946.451 0 0 0 0 
WO2 N480 E420 205223.8584 3902945.888 1 0.7 0 0 
WO2 N480 E420 205223.8431 3902945.986 0 0 0 0 
WO2 N480 E425 205228.6515 3902945.522 3 4 1 0.3 
WO2 N480 E425 205228.6583 3902945.561 0 0 0 0 
WO2 N480 E430 205233.7347 3902945.058 1 0.1 0 0 
WO2 N480 E430 205233.7643 3902945.167 0 0 0 0 
WO2 N484 E416 205220.0869 3902950.274 0 0 0 0 
WO2 N484 E416 205220.1086 3902950.385 0 0 0 0 
WO2 N484 E439 205243.0889 3902949.263 0 0 0 0 
WO2 N484 E439 205243.2951 3902949.317 0 0 0 0 
WO2 N485 E400 205204.5767 3902952.793 0 0 0 0 
WO2 N485 E400 205204.6969 3902952.878 0 0 0 0 
WO2 N485 E405 205209.4943 3902952.299 0 0 0 0 
WO2 N485 E405 205209.4808 3902952.335 0 0 0 0 
WO2 N485 E410 205214.5249 3902951.96 0 0 0 0 
WO2 N485 E410 205214.5631 3902952.106 0 0 0 0 
WO2 N486 E428 205232.8551 3902951.185 2 0.3 0 0 
WO2 N486 E428 205232.9404 3902951.302 0 0 0 0 
WO2 N487 E421 205225.9227 3902952.651 1 0.05 0 0 
WO2 N487 E421 205225.951 3902952.741 0 0 0 0 
WO2 N489 E438 205242.6763 3902954.227 1 0.4 0 0 
WO2 N489 E438 205242.6885 3902954.332 0 0 0 0 
WO2 N490 E400 205204.8866 3902957.711 0 0 0 0 




WO2 N490 E405 205209.9219 3902957.165 0 0 0 0 
WO2 N490 E405 205209.9084 3902957.317 0 0 0 0 
WO2 N490 E410 205214.8739 3902956.864 1 1.3 0 0 
WO2 N490 E410 205214.865 3902956.938 0 0 0 0 
WO2 N490 E427 205232.0836 3902956.076 2 0.6 0 0 
WO2 N490 E427 205232.1189 3902956.181 0 0 0 0 
WO2 N491 E419 205224.13 3902957.314 3 0.6 0 0 
WO2 N491 E419 205224.1238 3902957.456 0 0 0 0 
WO2 N494 E437 205242.1824 3902959.147 0 0 0 0 
WO2 N494 E437 205242.2631 3902959.3 0 0 0 0 
WO2 N495 E400 205205.2074 3902962.699 1 0.8 0 0 
WO2 N495 E400 205205.3718 3902962.729 0 0 0 0 
WO2 N495 E405 205210.1828 3902962.185 0 0 0 0 
WO2 N495 E405 205210.2623 3902962.278 0 0 0 0 
WO2 N495 E410 205215.1233 3902961.761 0 0 0 0 
WO2 N495 E410 205215.2988 3902961.835 0 0 0 0 
WO2 N495 E426 205231.273 3902961.011 0 0 0 0 
WO2 N495 E426 205231.267 3902961.128 0 0 0 0 
WO2 N496 E417 205222.3047 3902961.926 0 0 0 0 
WO2 N496 E417 205222.3177 3902962.041 0 0 0 0 
WO2 N499 E399 205204.6917 3902966.754 0 0 0 0 
WO2 N499 E399 205204.7057 3902966.839 0 0 0 0 
WO2 N500 E405 205210.4837 3902967.176 0 0 0 0 
WO2 N500 E405 205210.5976 3902967.316 0 0 0 0 
WO2 N500 E410 205215.4719 3902966.92 0 0 0 0 




WO2 N500 E415 205220.4359 3902966.633 0 0 0 0 
WO2 N500 E415 205220.5326 3902966.683 0 0 0 0 
WO2 N500 E420 205225.4112 3902966.335 0 0 0 0 
WO2 N500 E420 205225.5089 3902966.429 0 0 0 0 
WO2 N500 E425 205230.4486 3902965.847 3 23.9 0 0 
WO2 N500 E425 205230.5069 3902965.951 0 0 0 0 
WO2 N500 E430 205235.2521 3902965.53 0 0 0 0 
WO2 N500 E430 205235.3441 3902965.527 0 0 0 0 
WO2 N500 E437 205241.993 3902965.064 0 0 0 0 
WO2 N500 E437 205242.0542 3902965.166 0 0 0 0 
WO2 st 1 205172.5252 3903050.903 0 0 0 0 
WO2 st 10 205144.0531 3903021.494 0 0 0 0 
WO2 st 11 205113.4306 3902994.117 0 0 0 0 
WO2 st 12 205139.1102 3902992.789 0 0 0 0 
WO2 st 13 205172.209 3902991.168 0 0 0 0 
WO2 st 14 205202.873 3902991.565 1 0.05 0 0 
WO2 st 15 205235.292 3902992.22 0 0 0 0 
WO2 st 16 205265.3261 3902990.767 0 0 0 0 
WO2 st 17 205295.1669 3902988.529 0 0 0 0 
WO2 st 18 205323.0063 3902992.668 0 0 0 0 
WO2 st 19 205354.1288 3902961.25 0 0 0 0 
WO2 st 2 205202.0462 3903050.527 0 0 0 0 
WO2 st 20 205324.8831 3902959.719 0 0 0 0 
WO2 st 21 205294.7804 3902962.495 0 0 0 0 
WO2 st 22 205264.2774 3902963.336 0 0 0 0 




WO2 st 24 205144.8579 3902959.901 0 0 0 0 
WO2 st 25 205114.8389 3902961.271 0 0 0 0 
WO2 st 26 205115.4792 3902929.695 0 0 0 0 
WO2 st 27 205141.9236 3902929.665 0 0 0 0 
WO2 st 28 205141.6619 3902921.164 0 0 0 0 
WO2 st 29 205171.686 3902930.746 0 0 0 0 
WO2 st 3 205228.865 3903053.494 0 0 0 0 
WO2 st 30 205205.2835 3902931.563 0 0 0 0 
WO2 st 31 205262.253 3902932.177 0 0 0 0 
WO2 st 32 205294.1059 3902928.436 0 0 0 0 
WO2 st 33 205324.0889 3902931.091 0 0 0 0 
WO2 st 34 205350.471 3902930.537 0 0 0 0 
WO2 st 35 205322.3208 3902901.11 0 0 0 0 
WO2 st 36 205292.1683 3902901.579 0 0 0 0 
WO2 st 37 205261.538 3902901.325 0 0 0 0 
WO2 st 38 205250.7633 3902894.941 0 0 0 0 
WO2 st 39 205248.8026 3902891.173 0 0 0 0 
WO2 st 4 205260.4396 3903055.041 0 0 0 0 
WO2 st 40 205246.5797 3902885.974 1 0.4 0 0 
WO2 st 41 205229.233 3902906.788 0 0 0 0 
WO2 st 42 205204.8254 3902903.269 0 0 0 0 
WO2 st 43 205172.7609 3902911.335 0 0 0 0 
WO2 st 44 205140.9302 3902906.572 0 0 0 0 
WO2 st 45 205202.0156 3902874.342 0 0 0 0 
WO2 st 46 205234.864 3902872.184 0 0 0 0 




WO2 st 48 205293.1754 3902869.76 0 0 0 0 
WO2 st 49 205324.2907 3902872.425 0 0 0 0 
WO2 st 5 205291.0885 3903021.541 0 0 0 0 
WO2 st 50 205323.662 3902833.877 0 0 0 0 
WO2 st 51 205292.7689 3902843.293 0 0 0 0 
WO2 st 52 205260.789 3902844.629 0 0 0 0 
WO2 st 53 205231.3839 3902843.886 0 0 0 0 
WO2 st 54 205210.4341 3902840.933 0 0 0 0 
WO2 st 55 205199.6804 3902835.297 0 0 0 0 
WO2 st 56 205175.4095 3902837.52 0 0 0 0 
WO2 st 6 205265.226 3903023.24 0 0 0 0 
WO2 st 7 205242.1483 3903018.471 0 0 0 0 
WO2 st 8 205204.1926 3903022.292 0 0 0 0 
WO2 st 9 205172.7199 3903024.136 0 0 0 0 
WO5 N100 E105 200591.8186 3902035.786 0 0 0 0 
WO5 N100 E105 200591.9692 3902035.814 0 0 0 0 
WO5 N100 E110 200596.7303 3902037.072 5 65.8 0 0 
WO5 N100 E110 200596.8298 3902037.177 0 0 0 0 
WO5 N100 E115 200601.5432 3902038.118 2 0.7 0 0 
WO5 N100 E115 200601.7341 3902038.253 0 0 0 0 
WO5 N100 E120 200606.4654 3902039.524 0 0 0 0 
WO5 N100 E120 200606.5455 3902039.537 0 0 0 0 
WO5 N105 E100 200585.6626 3902039.433 0 0 0 0 
WO5 N105 E100 200585.764 3902039.563 0 0 0 0 
WO5 N105 E105 200590.6405 3902040.628 0 0 0 0 




WO5 N105 E110 200595.3911 3902041.849 0 0 0 0 
WO5 N105 E110 200595.4954 3902041.939 0 0 0 0 
WO5 N105 E115 200600.2149 3902043.008 2 1.2 0 0 
WO5 N105 E115 200600.2909 3902043.096 0 0 0 0 
WO5 N105 E120 200605.1177 3902044.372 8 14.1 0 0 
WO5 N105 E120 200605.2665 3902044.507 0 0 0 0 
WO5 N110 E100 200584.3751 3902044.333 0 0 0 0 
WO5 N110 E100 200584.3897 3902044.415 0 0 0 0 
WO5 N110 E105 200589.3242 3902045.308 0 0 0 0 
WO5 N110 E105 200589.3677 3902045.415 0 0 0 0 
WO5 N110 E110 200594.1994 3902046.77 1 0.2 0 0 
WO5 N110 E110 200594.2045 3902046.828 0 0 0 0 
WO5 N110 E115 200598.9722 3902047.807 16 15 0 0 
WO5 N110 E115 200598.9946 3902047.912 0 0 0 0 
WO5 N110 E120 200603.9107 3902049.259 8 5.3 0 0 
WO5 N110 E120 200603.9411 3902049.315 0 0 0 0 
WO5 N115 E100 200583.1125 3902049.137 39 46.9 2 0.4 
WO5 N115 E100 200583.2062 3902049.225 0 0 0 0 
WO5 N115 E105 200588.1745 3902050.28 0 0 0 0 
WO5 N115 E105 200588.2735 3902050.329 0 0 0 0 
WO5 N115 E110 200593.0852 3902051.537 0 0 0 0 
WO5 N115 E110 200593.2271 3902051.584 0 0 0 0 
WO5 N115 E115 200597.8292 3902052.599 26 18.5 0 0 
WO5 N115 E115 200597.9608 3902052.774 0 0 0 0 
WO5 N115 E120 200602.7171 3902054.138 9 4.3 0 0 




WO5 N120 E100 200582.1443 3902053.947 2 1.3 0 0 
WO5 N120 E100 200582.2405 3902054.111 0 0 0 0 
WO5 N120 E105 200586.9163 3902055.095 3 0.9 0 0 
WO5 N120 E105 200586.993 3902055.279 0 0 0 0 
WO5 N120 E110 200591.7769 3902056.5 9 5.2 0 0 
WO5 N120 E110 200591.8848 3902056.55 0 0 0 0 
WO5 N120 E115 200596.5989 3902057.484 7 4.5 0 0 
WO5 N120 E115 200596.6448 3902057.536 0 0 0 0 
WO5 N120 E120 200601.536 3902058.942 3 1.1 0 0 
WO5 N120 E120 200601.6187 3902058.966 0 0 0 0 
WO5 N125 E100 200580.9173 3902058.902 0 0 0 0 
WO5 N125 E100 200580.95 3902058.936 0 0 0 0 
WO5 N125 E105 200585.7549 3902060.089 0 0 0 0 
WO5 N125 E105 200585.8057 3902060.133 0 0 0 0 
WO5 N125 E110 200590.6484 3902061.291 10 20.5 0 0 
WO5 N125 E110 200590.8069 3902061.466 0 0 0 0 
WO5 N125 E115 200595.3936 3902062.402 4 1.6 0 0 
WO5 N125 E115 200595.5213 3902062.576 0 0 0 0 
WO5 N125 E120 200600.3529 3902063.737 0 0 0 0 
WO5 N125 E120 200600.4738 3902063.815 0 0 0 0 
WO5 N125 E125 200605.094 3902064.765 4 2.3 0 0 
WO5 N125 E125 200605.1263 3902064.83 0 0 0 0 
WO5 N130 E100 200579.4684 3902063.73 0 0 0 0 
WO5 N130 E100 200579.4883 3902063.75 0 0 0 0 
WO5 N130 E105 200584.4771 3902064.909 0 0 0 0 




WO5 N130 E110 200589.3907 3902066.113 2 0.7 0 0 
WO5 N130 E110 200589.4167 3902066.22 0 0 0 0 
WO5 N130 E115 200594.1914 3902067.2 0 0 0 0 
WO5 N130 E115 200594.2022 3902067.293 0 0 0 0 
WO5 N130 E120 200599.0778 3902068.6 3 2.4 0 0 
WO5 N130 E120 200599.1011 3902068.668 0 0 0 0 
WO5 N130 E125 200603.8238 3902069.832 6 14.7 0 0 
WO5 N130 E125 200603.9704 3902069.942 0 0 0 0 
WO5 N135 E100 200578.315 3902068.593 0 0 0 0 
WO5 N135 E100 200578.4422 3902068.756 0 0 0 0 
WO5 N135 E105 200583.3808 3902069.674 0 0 0 0 
WO5 N135 E105 200583.3719 3902069.768 0 0 0 0 
WO5 N135 E110 200588.1829 3902070.855 0 0 0 0 
WO5 N135 E110 200588.2358 3902070.99 0 0 0 0 
WO5 N135 E115 200593.0262 3902072.097 0 0 0 0 
WO5 N135 E115 200593.0257 3902072.194 0 0 0 0 
WO5 N135 E120 200597.8828 3902073.356 0 0 0 0 
WO5 N135 E120 200597.9161 3902073.491 0 0 0 0 
WO5 N135 E125 200602.5674 3902074.83 0 0 0 0 
WO5 N135 E125 200602.6014 3902074.913 0 0 0 0 
WO5 N135 E130 200607.3526 3902076.301 5 5.9 0 0 
WO5 N135 E130 200607.4082 3902076.339 0 0 0 0 
WO5 N140 E100 200577.264 3902073.499 3 1.2 0 0 
WO5 N140 E100 200577.3336 3902073.555 0 0 0 0 
WO5 N140 E105 200582.2713 3902074.137 0 0 0 0 




WO5 N140 E110 200586.9876 3902075.827 0 0 0 0 
WO5 N140 E110 200587.0572 3902075.842 0 0 0 0 
WO5 N140 E115 200591.8092 3902076.9 0 0 0 0 
WO5 N140 E115 200591.899 3902077.007 0 0 0 0 
WO5 N140 E120 200596.5798 3902078.277 3 10.4 1 0.4 
WO5 N140 E120 200596.6773 3902078.37 0 0 0 0 
WO5 N140 E125 200601.3291 3902079.645 1 1.2 0 0 
WO5 N140 E125 200601.4896 3902079.666 0 0 0 0 
WO5 N140 E130 200606.2031 3902080.875 5 2.3 0 0 
WO5 N140 E130 200606.2748 3902080.968 0 0 0 0 
WO5 N145 E100 200576.0507 3902078.403 0 0 0 0 
WO5 N145 E100 200576.1273 3902078.426 0 0 0 0 
WO5 N145 E105 200580.8679 3902079.416 0 0 0 0 
WO5 N145 E105 200580.9972 3902079.579 0 0 0 0 
WO5 N145 E110 200585.7346 3902080.829 0 0 0 0 
WO5 N145 E110 200585.7727 3902080.891 0 0 0 0 
WO5 N145 E115 200590.7497 3902081.94 0 0 0 0 
WO5 N145 E115 200590.8172 3902082.021 0 0 0 0 
WO5 N145 E120 200595.3602 3902083.132 11 11.3 0 0 
WO5 N145 E120 200595.3728 3902083.21 0 0 0 0 
WO5 N145 E125 200600.4139 3902084.577 0 0 0 0 
WO5 N145 E125 200600.469 3902084.666 0 0 0 0 
WO5 N145 E130 200605.2657 3902085.839 5 4.4 0 0 
WO5 N145 E130 200605.3039 3902086.02 0 0 0 0 
WO5 N150 E100 200575.0815 3902083.477 2 7.6 0 0 




WO5 N150 E105 200579.7137 3902084.211 0 0 0 0 
WO5 N150 E105 200579.7028 3902084.275 0 0 0 0 
WO5 N150 E110 200584.5669 3902085.463 1 3.5 0 0 
WO5 N150 E110 200584.6203 3902085.538 0 0 0 0 
WO5 N150 E115 200589.3737 3902086.819 0 0 0 0 
WO5 N150 E115 200589.4167 3902086.89 0 0 0 0 
WO5 N150 E120 200594.1038 3902088.123 0 0 0 0 
WO5 N150 E120 200594.1651 3902088.133 0 0 0 0 
WO5 N150 E125 200599.1604 3902089.212 5 1.6 0 0 
WO5 N150 E125 200599.2063 3902089.297 0 0 0 0 
WO5 N150 E130 200604.0354 3902090.422 2 8.3 0 0 
WO5 N150 E130 200604.0617 3902090.511 0 0 0 0 
WO5 N155 E110 200583.3849 3902089.993 0 0 0 0 
WO5 N155 E110 200583.4178 3902090.126 0 0 0 0 
WO5 N155 E115 200588.334 3902091.671 0 0 0 0 
WO5 N155 E115 200588.3353 3902091.794 0 0 0 0 
WO5 N155 E120 200593.2245 3902092.754 0 0 0 0 
WO5 N155 E120 200593.2556 3902092.831 0 0 0 0 
WO5 N155 E125 200598.0362 3902094.23 0 0 0 0 
WO5 N155 E125 200598.036 3902094.334 0 0 0 0 
WO5 N155 E130 200602.5833 3902095.482 0 0 0 0 
WO5 N155 E130 200602.6241 3902095.53 0 0 0 0 
WO5 N80 E115 200607.4124 3902019.37 0 0 0 0 
WO5 N80 E115 200607.3462 3902019.338 0 0 0 0 
WO5 N85 E115 200605.6116 3902023.774 0 0 0 0 




WO5 N90 E110 200599.3423 3902027.429 0 0 0 0 
WO5 N90 E110 200599.4062 3902027.554 0 0 0 0 
WO5 N90 E115 200604.2789 3902028.566 0 0 0 0 
WO5 N90 E115 200604.319 3902028.608 0 0 0 0 
WO5 N90 E120 200609.1567 3902029.873 0 0 0 0 
WO5 N90 E120 200609.1786 3902030.021 0 0 0 0 
WO5 N95 E105 200593.1671 3902030.964 0 0 0 0 
WO5 N95 E105 200593.1674 3902031.078 0 0 0 0 
WO5 N95 E110 200597.8433 3902032.244 0 0 0 0 
WO5 N95 E110 200597.9308 3902032.269 0 0 0 0 
WO5 N95 E115 200602.9373 3902033.349 0 0 0 0 
WO5 N95 E115 200602.9778 3902033.488 0 0 0 0 
WO5 N95 E120 200607.7981 3902034.752 0 0 0 0 
WO5 N95 E120 200607.8254 3902034.87 0 0 0 0 
WO5 st 19 200674.8247 3902093.482 0 0 0 0 
WO5 st 20 200644.9357 3902089.907 0 0 0 0 
WO5 st 21 200583.3326 3902090.98 0 0 0 0 
WO5 st 22 200553.3604 3902089.843 0 0 0 0 
WO5 st 23 200523.7777 3902089.584 3 1 0 0 
WO5 st 24 200496.1318 3902089.652 3 44.3 0 0 
WO5 st 25 200495.8639 3902061.471 1 2.1 0 0 
WO5 st 26 200524.0122 3902063.291 0 0 0 0 
WO5 st 27 200554.606 3902061.733 0 0 0 0 
WO5 st 28 200641.6256 3902055.763 0 0 0 0 
WO5 st 29 200674.0983 3902061.573 0 0 0 0 




WO5 st 31 200699.4727 3902027.883 3 1.3 0 0 
WO5 st 32 200670.5814 3902031.748 0 0 0 0 
WO5 st 33 200641.7793 3902033.861 1 1.3 0 0 
WO5 st 34 200581.0657 3902026.218 0 0 0 0 
WO5 st 35 200559.4385 3902030.329 0 0 0 0 
WO5 st 36 200527.2308 3902024.655 0 0 0 0 
WO5 st 37 200491.6319 3902027.197 0 0 0 0 
WO5 st 38 200492.8929 3902005.2 2 1.6 0 0 
WO5 st 39 200525.6203 3902003.45 0 0 0 0 
WO5 st 40 200554.8595 3902008.909 0 0 0 0 
WO5 st 41 200583.4885 3901999.237 0 0 0 0 
WO5 st 42 200614.4268 3902005.935 0 0 0 0 
WO5 st 43 200643.9612 3902002.033 0 0 0 0 
WO5 st 44 200672.5883 3902004.325 0 0 0 0 
WO5 st 45 200701.1542 3902001.835 0 0 0 0 
WO5 st 46 200670.7531 3901978.84 0 0 0 0 
WO5 st 47 200642.1568 3901976.517 0 0 0 0 
WO5 st 48 200608.0433 3901977.206 0 0 0 0 
WO5 st 49 200582.6955 3901973.765 0 0 0 0 
WO5 st 50 200551.6654 3901977.844 0 0 0 0 
WO5 st 51 200520.7846 3901974.382 0 0 0 0 
WO5 st 52 200549.4805 3901946.112 0 0 0 0 
WO5 st 53 200578.5259 3901941.143 0 0 0 0 
WO5 st 54 200612.2239 3901946.157 0 0 0 0 
WO5 st 55 200641.8825 3901942.375 0 0 0 0 




WO5 st 57 200670.365 3902054.049 0 0 0 0 
WO5 st 58 200668.9429 3902037.772 0 0 0 0 
WO5 st 59 200693.3044 3902047.122 2 3.5 0 0 
WO5 st 60 200699.4439 3902026.097 3 71.9 0 0 
WO5 st 61 200704.4779 3902057.207 1 1.2 0 0 
WO5 st 62 200564.4759 3901963.881 0 0 0 0 
WO5 st 63 200564.3311 3901979.442 1 0.7 0 0 
WO5 st-01 200555.421 3902180.01 0 0 0 0 
WO5 st-02 200579.7287 3902184.389 1 1.8 0 0 
WO5 st-03 200610.8465 3902182.192 1 0.5 0 0 
WO5 st-04 200642.3147 3902180.7 0 0 0 0 
WO5 st-05 200675.0474 3902153.642 0 0 0 0 
WO5 st-06 200643.9193 3902151.926 0 0 0 0 
WO5 st-07 200615.7412 3902150.723 0 0 0 0 
WO5 st-08 200582.7469 3902154.161 0 0 0 0 
WO5 st-09 200557.2321 3902154.045 0 0 0 0 
WO5 st-10 200525.8572 3902149.567 0 0 0 0 
WO5 st-11 200493.2344 3902121.69 24 132.9 0 0 
WO5 st-12 200520.6637 3902121.306 0 0 0 0 
WO5 st-13 200552.6432 3902124.896 0 0 0 0 
WO5 st-14 200584.2609 3902122.394 0 0 0 0 
WO5 st-15 200612.5117 3902122.407 0 0 0 0 
WO5 st-16 200646.5388 3902121.914 0 0 0 0 
WO5 st-17 200677.7678 3902128.893 0 0 0 0 
WO5 st-18 200704.7614 3902089.258 0 0 0 0 
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Table A.3 Soil Particle Size Data. 
Site TU/Profile Level 













W02 TU 1 1 3.77 56.40 39.83 18.51 8.84 6.49 5.17 0.82 
W02 TU 2 1 4.32 56.45 39.22 16.60 9.31 6.30 4.47 2.54 
W02 TU 2 2 3.99 57.82 38.19 21.80 6.73 5.10 3.89 0.67 
W02 TU 3 1 5.69 81.49 12.82 11.31 1.41 0.10 0.00 0.00 
W02 TU 4 1 5.54 88.04 6.43 5.96 0.44 0.02 0.00 0.00 
W02 TU 5 1 3.94 55.90 40.16 17.63 10.49 7.29 4.52 0.23 
W02 TU 5 2 3.89 53.79 42.31 18.17 10.18 7.25 5.80 0.91 
W02 TU 6 1 3.89 54.31 41.80 17.13 10.71 7.62 5.71 0.64 
W02 TU 7 1 4.21 52.44 43.35 16.65 10.44 7.53 7.19 1.54 
W02 TU 8 1 4.54 51.89 43.57 17.07 10.42 7.36 6.73 1.99 
W02 TU 9 1 3.73 51.61 44.66 19.40 12.39 8.29 4.36 0.21 
W02 TU 10 1 4.69 54.48 40.82 16.91 9.86 6.81 5.74 1.50 
W05 TU 1 1 8.56 55.73 35.71 14.10 9.47 8.02 4.05 0.07 
W05 TU 1 2 9.32 52.54 38.14 14.55 10.06 7.58 5.40 0.54 
W05 TU 2 1 3.18 30.86 65.97 17.72 13.26 15.66 15.26 4.06 
W05 TU 2 2 10.31 54.75 34.94 12.54 8.74 7.86 5.51 0.29 





W05 TU 3 2 8.89 54.21 36.90 13.82 9.82 8.82 4.37 0.06 
W05 TU 4 1 9.39 56.73 33.88 13.53 9.05 7.47 3.78 0.04 
W05 TU 4 2 10.42 55.65 33.93 12.99 8.88 6.72 4.94 0.40 
W05 TU 5 1 9.67 54.38 35.95 13.76 9.11 7.60 4.97 0.51 
W05 TU 6 1 8.75 52.97 38.28 14.09 9.51 8.38 5.86 0.43 
W05 TU 6 2 9.69 49.32 40.99 16.54 10.22 8.56 5.40 0.26 
W05 TU 7 1 4.44 56.28 39.28 19.64 8.42 6.61 4.17 0.44 
W05 TU 8 1 5.04 58.89 36.07 17.45 8.07 7.06 3.47 0.03 
W05 TU 8 2 4.19 53.64 42.18 23.53 8.63 6.49 3.42 0.11 
W05 TU 9 1 3.89 59.81 36.30 20.15 8.04 5.67 2.41 0.03 
W05 TU 9 2 4.48 56.62 38.91 20.83 8.15 6.84 3.05 0.03 
W05 TU 10 1 5.25 60.98 33.77 17.76 7.25 6.11 2.62 0.02 
W05 TU 11 1 4.99 59.20 35.81 16.41 8.05 5.97 4.49 0.89 
W05 TU 11 2 4.40 54.84 40.76 22.69 9.01 6.04 2.97 0.05 
W05 TU 11 3 3.88 53.41 42.71 21.56 9.40 6.79 4.20 0.76 
W05 TU 12 1 3.73 49.18 47.08 23.70 10.73 7.20 4.46 1.00 
W05 TU 12 2 3.15 49.45 47.40 25.08 9.69 7.46 4.79 0.38 
W05 TU 13 1 4.53 58.52 36.95 16.73 8.71 6.91 4.38 0.22 
W05 TU 13 2 4.88 57.56 37.56 19.76 7.13 5.90 4.33 0.43 
W05 Profile 1 0-5 3.68 57.18 39.14 19.34 7.59 7.18 4.71 0.33 
W05 Profile 1 10-15 3.33 65.49 31.17 17.02 7.31 5.33 1.52 0.00 
W05 Profile 1 30-36 2.15 54.34 43.51 20.92 9.57 8.66 4.29 0.07 





W05 Profile 1 47-58 1.16 31.42 67.42 21.34 14.61 15.35 12.87 3.26 
W05 Profile 1 58-63 4.00 83.65 12.34 11.41 0.85 0.08 0.00 0.00 
W05 Profile 1 63-73 2.96 83.66 13.38 11.07 0.30 0.74 1.23 0.04 
W05 Profile 1 73-82 3.11 83.56 13.33 12.43 0.88 0.01 0.00 0.00 
W05 Profile 1 82-93 3.94 80.05 16.02 15.31 0.70 0.00 0.00 0.00 
W05 Profile 1 93-98 3.79 79.73 16.48 14.17 0.68 0.02 0.74 0.87 
W05 Profile 1 98-100 3.13 79.30 17.57 16.59 0.97 0.00 0.00 0.00 
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Table A.4 Soil Texture/Munsell Data. 
Site TU/Profile Level Texture Munsell Color 
W02 TU 1 1 Silt Loam 7.5YR 6/8 
W02 TU 2 1 Silt Loam 10YR 4/4 
W02 TU 2 2 Silt Loam 5YR 5/8 
W02 TU 3 1 Silt 7.5YR 4/6 
W02 TU 4 1 Silt 7.5YR 5/8 
W02 TU 5 1 Silt Loam 7.5YR 4/4 
W02 TU 5 2 Silt Loam 7.5YR 4/4 
W02 TU 6 1 Silt Loam 7.5YR 4/6 
W02 TU 7 1 Silt Loam 7.5YR 5/4 
W02 TU 8 1 Silt Loam 7.5YR 4/3 
W02 TU 9 1 Silt Loam 7.5YR 6/8 
W02 TU 10 1 Silt Loam 7.5YR 5/3 
W05 TU 1 1 Silt Loam 7.5YR 4/6 
W05 TU 1 2 Silt Loam 7.5YR 4/6 
W05 TU 2 1 Sandy Loam 7.5YR 4/6 
W05 TU 2 2 Silt Loam 7.5YR 4/6 
W05 TU 3 1 Fine Sandy Loam 7.5YR 4/6 
W05 TU 3 2 Silt Loam 7.5YR 4/6 





W05 TU 4 2 Silt Loam 7.5YR 4/6 
W05 TU 5 1 Silt Loam 7.5YR 5/8 
W05 TU 6 1 Silt Loam 7.5YR 3/4 
W05 TU 6 2 Loam 5YR 4/6 
W05 TU 7 1 Silt Loam 7.5YR 5/8 
W05 TU 8 1 Silt Loam 7.5YR 4/6 
W05 TU 8 2 Silt Loam 5YR 4/6 
W05 TU 9 1 Silt Loam 7.5YR 4/6 
W05 TU 9 2 Silt Loam 5YR 4/6 
W05 TU 10 1 Silt Loam 5YR 4/6 
W05 TU 11 1 Silt Loam 7.5YR 4/6 
W05 TU 11 2 Silt Loam 7.5YR 4/6 
W05 TU 11 3 Silt Loam 7.5YR 4/7 
W05 TU 12 1 Sandy Loam 7.5YR 4/6 
W05 TU 12 2 Sandy Loam 7.5YR 4/6 
W05 TU 13 1 Silt Loam 7.5YR 4/6 
W05 TU 13 2 Silt Loam 7.5YR 4/6 
W05 Profile 1 0-5 Silt Loam N/A 
W05 Profile 1 10-15 Silt Loam N/A 
W05 Profile 1 30-36 Silt Loam N/A 
W05 Profile 1 36-47 Fine Sandy Loam N/A 
W05 Profile 1 47-58 Sandy Loam N/A 





W05 Profile 1 63-73 Silt N/A 
W05 Profile 1 73-82 Silt N/A 
W05 Profile 1 82-93 Silt N/A 
W05 Profile 1 93-98 Silt Loam N/A 
W05 Profile 1 98-100 Silt Loam N/A 
 
